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Nor have thefe exertions failed of producing the adequate effects, com- 
paring the prefent with the paft flate of things. 


Military and naval eftablifhments were made, or enlarged, to promote and 
extend the true knowledge on which thefe feiences depend, 


The navy of England fails now uncontrouled in every part of the habituble 
world; and her fhips of war defy the combined power of all other maritime 
nations. 


Tt was about the {ame period, that manufaétures were extended on a new 
plan, by the enterprize, the capital, and, above all, by the fcience of men 
of deep knowledge and perfevering induitry engaged in them. 


Tt was perceived, that it would be better for eftablifhments to be fet down 
on new fituations, beft fuited for raw materials, and the labour of patient and 
retired induftry, than to be plagued with the miferable little politics of cor- 

porate towns, and the wages of their extravagant workmen. 


This produced a new demand, not thought of, till then, in this country,— 
internal navigation. To make communications from faory to factory, and 
from warchoufes to harbours, as well as to carry raw materials, to and from 
fuch eftablifaments, became abfolutely neceflary. Hence arofe thofe won- 
derful works, not of pompous and ufelefs magnificence, but of real utility, 
which are, at this time, carrying on to adegree of extent and magnitude, to 
which as yet there is no appearance of limitation. 


The: ancient harbours of this ifland, it may be faid, have ever been neg- 
leGted, confidering the increafe of its naval power, and a foreign commerce 
of which, there never has been an example, in the hiftory of mankind, The 
Jeaports were, (I had almoft faid are,) fuch as nature formed, and providence 
has beftowed upon us; and they were but little better, previous to that pe- 
tiod, notwithftanding fome jetteés and piers of defence, ill placed, had been 

made, 
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made, and repeatedly altered, without knowledge and judgment, at muni- 
cipal, not government expence, 


This general fituation of things gave rife toa new profeflion, and order of 
men, called Crvit-ENGINEERS. 


In all the polifhed nations of Europe, this was, and is, a profeffion of it- 
felf, and by itfelf.—Academies, or fome parts of fuch inftitutions, were 
appropriated to the ftudy of ##, and of all the preparatory {cience and accom- 
plifhments neceflary to form an able artift, whofe profeffion comprehends the 
variety of objeéts on which he is employed; and of which, the prefent work, 


is an example and a proof. 


In this country, however, the formation of /uch artifis has been left to 
chance; and perfons leaned towards the public call of employment, in 
this way, as their natural turn of mind took a bias —There was no public 
eftablifhment, except common fchools, for the rudimental knowledge necef- 
fary to all arts, naval, military, mechanical, and others. 


Civin-Encinerrs are a felf-created fet of men, whofe profeflion owes its 
origin, not to power or influence; but, to the beft of all protection, the en- 
couragement of a great and powerful nation ;—a nation become fo, from the 
induftry and fteadinefs of its manufactoring workmen, and their fuperior 
knowledge in praétical chemiftry, mechanics, natural philofophy, and other 
nfeful accomplifhments. 


When any one who has read the varied particulars of this publication, fhuts, 
and lays it down for contemplation, he will reflect, on the natural talents and 
fagacity requifite in that mind, which applies to fuch a profeffion 5 on the pa- 
Il the fubfervient learning, previous to 


tient application, neceflary to acquire a ; : 
wonderful and varied powers, which 


the commencement of it; and, on the 
this work exhibits. 
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member, were, at the fame time, the amufement and the bufinefs of the 


mectings. 


In this manner, fometimes well attended, and at other times not fo, as 
the members were difperfed all over England, rie Socirry, proceeded until 


; , og wg May 1792; when it ceafed to exift, by mutual confent of the | princ 
that it would be well me fort « cca ecting . . nembers. 





ly hoftile; might prome { 1 of iblic bufi: Q than aunts (ie: now de: 
which they fhould hap meet in tl yu! their emp! q y f him in bufinefs,; and many effential offices i in life. 
done away by an apology, * at the 
nature of Mr. Smraron ; 
prefent.. Witt 4 
Afterwards, it was conceived and i intended to en 
and more _telpectable form. Steps were taken 
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The conftitution was agreed on, and afterwards acceded to by all; —That 
there fhould be three clafles in ¢/e fociety: The First ciass, as ordinary 
Members, to confift of real Engineers, actually employed as fuch, in public 
or in private fervice. ‘The seconp cLass, as honorary members, to confift 
of men of {cience and gentlemen of rank and fortune, who had applied their 
minds to fubjeéts of Civil-Engineering, and who mighr, for talents and 
knowledge, have been real Engineers, if it had not been their good fortune, 
to have it in their power to employ others in this profefion ; and alfo of thofe, 
who are employed in other public fervice, where fuch and fimilar kinds of 
knowledge is neceflary.—And, the THIRD CLASS, as honorary members, alfo 
to confit of various artifts, whofe profeflions and employments, are neceflary 
and ufeful to, as well as conne&ted with, Civil-Engineering. 


The meetings are held at the Crown and Anchor, in the Strand, every 
other Friday, during the feffion of Parliament. And the Jift of members 
are of the 


FIRST CLAS S.—Orpinary Members. 


WILLIAM Jurssop, 

Roperr WHITWORTH, 

Joun Rennie, F..R. S.. Ed. 
Rozsert Myung, F.R. S. 

James Watt, F. R. S.—L. and Ed. 
James GoLBoRNE, 

Sir Tuomas H. Pacer, Knt. F.R. S. 


Joun DuncomsE, 


Orpinary Memepers. 


Captain Joseru Hvuppart, F.R.S. 
Henry EastaurNeE, ~ 

‘Wittram Cuarpman, M.R.I A. 
James CocksHuTT. 


SECOND 
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SECOND CLASS.—Hownorary Memopers. 


{The Right Hon. Sir Josep Banxs, Bart. P. R.S. 
Knight of the Order of the Bath, &c. 


Sir Georce A. Suucksurcu Evetyn, Bart. F.R. S. 
Matuew Borton, Efq; F. R. S. 

General BENTHAM, 

Joseru Priestry, Efq; 

Do@or Cuartes Hutton, F.R.S. 

Henry Oxenpon, Efq; 

The Right Hon. the Earl of Morton, F.R.S. 

Joun Lioyp, Efq; F.R.S. 

Right Hon, C#aRrLes Grevit_e, Efq; F.R.S. 


Honorary Mempers. 


1 
| THIRD CLASS.—Honorary Members. 
| WIititaM FADEN, Geographer, 


Jessr RAMSDEN, F. R. S. Inftrument-Maker, &c. 





Joun TRovuGHTON, Inftrument-Maker, &c. 
Joun Fourps, Mill-Wright, &c. 
SAMUEL PHILLIPS, Engine-Maker, 
Samvet- Brooke, Printers 


_Joun Watrrer’, Land-Surveyor, &c. 





It may be mentioned, as @ mark of the Society's regard, that a tribute is 
always paid, after dinner, to the memory of their late worthy brother, JouN 
Smeaton. . ‘The publication of this work thews that their refpect goes 
farther; by contributing a more fab{tantial monument to his fame and cha- 
racter. 

The Society having learnt that Sir Josera Banks had, for ee 
fum, purchafed all the manufcripts, defigns, drawings of every fort, and + ( 

Vor. f b 
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the papers of Mr. Seaton, from his executors and reprefentatives ; with a 
conditicnal obligation, that if all or any of thee papers fhould be pubiiihed, 
and profit fhould arife from the publication, fuch profit or advantage (hould 
be made over to the faid reprefentatives, for their own ule.” This was a moft 
liberal engagement on the part of Sir Josep BAwxs; and as his avocations, 
in all the walks of fcience and natural hiftcry, are fo extentive, it was pro- 
pofed to him, and moft handfomely acquieited in, that ¢4e Socie’y thould 
undertake to perform the tafk of publifhing the Reports only, with the 
condition thereto annexed ; and that the lofs, if any, fhould be defrayed by 
themfelves, as well as, that the profits, if any, fhould go to Mr. Smearon’s 
reprefentatives, 


In February, 1795, four gentlemen ftepped forward for this purpofe, who, 
together with Sir Josrru Banks as one, and at the head of it, under the de- 
nomination of a Special Committee, have agreed to perform this fervice, fuch 
as it is, to the public; and to do it at their own rifk, though not to their ad- 
vantage, as abovementioned. 


This Committee confifts of 


Sir Joseru Banks, Bart. Knight of the Order of the Bath, Pre- 
fident of the Royal Society, &c, &c, 

Captain Josepu Hupparr, 

Wiv.1aM Jessop, Efq; 

Rosert Myrne, Efq; and 

Joun Renwir, Efgs 


The Reports, only, were the great object of this Society, and of their Spe- 
cial Committee. Thefe, they thought, would be of the greateft ufe to the 
profeffion, to teach a@ual and practical knowledge; as well to conceive 
advice and opinions given, as to convey them, with perfpicuity and energy, 
_to others. 


Of thefe Reports, the prefent volume contains about one half; the re- 
mainder being intended for a fecond volume, if the prefent fhall be approved 
‘by public encouragement. 

The 
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xi 
The manner in which the reports are here arranged, is in chronological 
order, or the time in which they occurred, for each fubject; with this 
variation, that all the feveral reports on the fame fubje&, yiben there were 
more than one, made at different times, are here brought together, and 
placed immediately following each other, as may be obferved in feveral parts 
of this volume, particularly the concluding fubject of it, namely, the ma- 
chinery at the Carron iron-works, upon which there were feyeral reports. 


As to Mr. Smraron’s ftyle and language, he had a particular, and in fome 
degree a provincial way of exprefling himfelf, and conveying his ideas, both 
in {peaking and writing ; a way which was very exact and impreffive, though 
his diétion was far from what may be called claffical or elegant. A good work- 
man or artift, of humble pretenfions, in that refpect, is however always elo- 
quent on the fubjeét of which he is truly mafter. His language and words, 
therefore, and even the orthography, have been clofely adhered to, without, 
taking the liberty to make any alterations, unlefs perhaps fometimes in the 
change of a latter or a word, where a manifeft deviation from grammar oc> 
curred, fuch as the author would of himfelf have altered, had he been the 
editor. 


To this volume is prefixed a fhort account of the life and writings of Mr, 
SmEaton, taken partly from Dr. Hurron’s DiGionary, and partly from ad- 
ditional Information fupplied by the gentlemen of the committee. 


A table of contents is alfo prefixed, and a general index is intended to be 
given at the end of the work. 








SOME ACCOUNT 


OF 


THE LIFE, @&e. 


R. Jonn Smeaton, F.R.S. a very celebrated - 
author of the enfuing Reports, was born the 28th: 
Aufihorpe, near Leeds, Yorkfbire, in a houfe built by his gr 2 shere 
the family have refided ever fince, and where our author died the 28th of 
Odtober, 1792, in the 68th year of his age. : ani ; 
rs rte, de i 
Mr. SMEATON feems to have been born an Engineet - The or 
his genius and the ftrength of his underftanding appea 5 
His playthings were not thofe of children, but the tool 
: ; 1 eh sag x and he had always more amufement in obferving artificers work 
hee: ‘queftions, than in any thing elfe. 
at work, he was one d 3 
the top of his father’s barn, fixing up fomething li 
time, attending fome men who were fixing v 
and obferving them cut off a piece of bored” 
: ire np that 
hat happ 


dl atched fom 
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Mr. Hoxmes could not but view young Smearon’s works with aftonith- 
ment: he forged his own iron and fteel, and melted his own metals: he had 
tools of every fort for working in wood, ivory and metals. He had made 


a lathe, by which he had cut a perpetual ferew in brafs, a thing very little 
Anown at that day. 


Thus had Mr. Smeaton, ‘by the ftrength of his genius, and indefatigable 
induftry, acquired, at 18 years of age, an extenfive fet of tools, and the art 
of working in moft of the mechanical trades, without the affiltance of any 
mafter, and which he continued to do a part of every day when at the place 
where his tools were; and few men could work better. 


Mr. Smearon’s father was an attorney, and was defirous of bringing his 
fon up to the fame profeffion. He was therefore fent up to London in 1742, 
where for fome time he attended the courts in We/tmin/ter-Hall; but finding 
that the profeffion of the law did not fuit the bent of his genius, (as his ufual 
expreflion was,) he wrote a ftrong memorial to shis father on the fubjedt, 
whofe good fenfe from that.moment left Mr. Smzaron to purfue the bent 
of his genius in his own way. 


Mr. Smeaton after this continued to refide in London, and about the 
year 1750 he commenced philofophical inftrument maker, which he continued 
for fome time, and became acquainted with moft of the ingenious men of 
that time: 


This fame year he made his firft communication to the Royal Society ; 
‘being an account of Dr. Knicur’s improvements, of the Mariner’s Compats. 
Continuing his very ufeful labours, and making experiments, he com- 
municated to that Jearned body, the two following years, a number of other 


‘ingenious improvements, as will be enumerated in the lift of his writings, 
at the end of this account of him. 


Tn 1751 he began a courfe of experiments, to try a machine of his inven- 
tion for meafuring a fhip’s way at fea; and alfo made two voyages, in com- 
pany with Dr. Knicur, to try it, as well as a compats of his own invention. 


In 





The COMMITTEE of CIVIL-ENGINEERS. 


Pelifoot, near Kendal, 30th October, 1797. 
GuNrTrremen, i 
“THEE advertifement relative to the publication of Mr. Smraron's works, 

recalls to my mind a requeft made»from you, through Mr. Brooxe, 
‘* that his daughters would affift in furnithing any anecdotes illuftrative of 
“his life and charaéter.” And this recolleétiom calls upon me to apole- 
gize for the apparent negleé, as well as to account why an office fo pleafant 
could be delayed fora moment. The fact is, Gentlemen, that, however 
immediate the impulfe was to fet about it, I foon found, in fo doing, the = 
talk at once difficult and delicate. 


The public ear, I am afraid, is fatiated and faftidious; and the plain 
anecdotes of +a plain man, like him, though interefting to” individtals, 
could awaken little public curiofity, or perhaps, give fill lefS fatisfaction 
when awakened. And, extraordinary as it may feem, his family, probably 
Jefs than others, are’ in poffeifion of anecdotes concerning him; for, though 
communicative on all’ filbjeéts, and ftored with ample, and liberal obfer- 
vations on others; of Him/e/f, he never fpoke. In nothing does he feem | 
to have ftood more fingle, than in being devoid of that egotifm, which, ; 
jmore or lefs, affeds the world. It required fome addrefs, even in his 
family, to draw him into converfation directly relative to mie 5, his 
purfuits, or his fuccefs. Self-opinion, felf-interelt, and | 5 
feemed, alike, tempered in him, by a modetty infeparabl 
moderation in pecuniary ambition, —a habit of intenfe 
temperance ftriét beyond the common ftandard. And, it 
to this regulation, that, through a courfe of inceffani fai 
exertion, from fx years old ta fixty, the multiplicity 
fure of cares, never had power to deat af 
‘temper. Ee cat ns ee RF ° 
Von, I. 
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I fay, ‘fx years old to fixty,” becaufe while in petticoats, he was con~ 
tinually dividing circles and f{quares; all his play-things were models of 
machines, which deftroyed the fith in the ponds, by railing water out of 
one into another. At fchool;—his exercifes, in the law, to him not an 
agreeable deftination ; his dry, though ufeful attainments, occupied him 
through the day ;—but mechanics, and his favourite ftudies, engrofled the 
chief of every night. So that his mind appears to have indured an incef- 
fant exertion through that period. 


It was his maxim, ‘ that the abilities of the individual, were a debt 
* due to the common ftock of public happinef’, or accommodation !” 
This appears to have governed his actions through life; for the claim of 
fociety (thus become facred) his time was devoted to the cultivation of 
talents, by which he might benefit mankind; and thenceafter, to the un- 
wearied application of them. 





Indefatigable in the purfuits they led to, the public are in poffefion of 
all which Nature intrufted to him, or the meafure of life allowed. 


His friends know well how to appreciate the honeft man, who valued 
them ! And what he was in his family, every member of is could fpeak, if 
called upon, with equal gratitude, pride, and pleafure ! 


The arrangement of his time was governed by a method, as invariable 
as inviolable: for profeffional ftudies were never broken in upon, by any 
one; and thefe, (with the exception of ftated aftronomical obfervations,) 
wholly ingrofied the forenoon. His meals were temperate, and for many 
years reftri€ted, on account of health, to rigid ab{tinence, from which he 
‘derived great benefit. 


His afternoons were regularly occupied by practical experiments, or fome 
other branch of mechanics. And not more entirely was his mind de- 
voted to his profeffion in one divifion of his time, than abftraéted from it 

in 
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inanother, Him/e/f devoted to his family with an affeétion fo lively, a 
manner at once fo cheerful and ferene, that {t is impoffible to fay, whether 
the charm of converfation, the fimplicity of inftruétions, or the gentle. 
nefs with which they were conveyed, moft endeared his home, A home} 
in which from infancy we cannot recolle& to have teen a trace of diffatif. 
faction or a word of afperity to any one. Yet with all this he was abfo- 
lute! And it is for cafuiftry in education, or rule, to explain his authority 5 
it was an authority, as impoffible to difpute as to define. 


The command of his feelings, and fubmiflion of a temper, naturally warm, 
to reafon and benevolence; were ftrongly illuftrated: by a circumftance, 
(in my recolleCtion,) peculiarly trying tohim. It arofe from the condug of a 
man formerly employed as a clerk, in whom having the higheft confidence 
and efteem, he procured him a fimilar, though more lucrative, fituation 
in a public office; where he ferved with a fidelity which in time pro= 
moted him to a ftation, of high truft and refponfibility, (my father being 
bound, jointly with another gentleman, for his conduct, in a confiderable 
fum.) It were needlefs to fay by what degrees in etror this man fells it 
fuffices, that at laft he forged a falfe ftatement, to meet the deficiency 5 
that he was deteéted, and given up to juftice. The fame poft brought 
news, of the melancholy tranfaction ; of the man’s compunétions and 
danger; of the claim of the bond forfeited ; and of the refufal of the other 
perfon, to pay the moiety !— Being prefent when he read his letters, 
which arrived at a period of Mrs. Smuraron’s declining ‘health, fo entirely 
did the command of himfelf fecond his anxious attention to her, that no 
emotion was vifible on their perufal; nor, till all was put into the beft 
train «poffible, did a word, or look, betray the exquifite diftrefs it occa~ 
Goned him, In the interim, all which could feothe the remorfe of a 
prifoner, every means which could fave, (which did, at leat from pub- 
lic execution,) were exerted for him, with a charaéteriftic benevolence, 
«* aétive and unobtrufive.” 





daa a oh SEH? 


ears 0K 
of the 


two mei 
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« well; and I think, (or you are an hypocrite,) you can as-qwell deferve it.” 
The invitation was accepted, and, as long as the Duxe and Ducuass lived, 
the fend was as pr coneliah as meter opted. i indeed, their fociety had fo 
proved to Be among the’ moft agreeable ig of his life.— 
amicable and pleafant hoftility was renewed, whenever they met,” 

d good humour; in the courfe of which, he effected the abolitio 
that inconfiderate indifcriminate play, amongft people of faperior ran’ or 
fortune, which compels every one*to join, and at their own ftake too. —My — 
father detefted cards, and his attention never following theig 
a boy. The pes was Pope ‘foan, the general rar 
ftake in “ Pope” had accidentally accumyul: ited to a fun 
It was my father’s turn by the deal, to double it, sirens re 
cards, he bofily made minutes on a ferap of paper, and put it or 
"The Ducitrss agerly afked him what it was? and he a 
se Your Grace will recolle& the feld in whi h my hoa 

© about 5 acres, 3 roods and 7 perches, : 
ee will be at my ftake, and iF your Grace will 

will not diflike my mo “tea 


fimplicity of dep srtment to his firperiors, however, 
free from ti and fervility; and an invariable confider 


iferiors, produced a fingular, ferivieaieg 
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In 1753 he was elected a meinber of the Royal Society; and in 1759 he 

: oured with their gold medal, for his paper concerning the natural 

Peg oe cs) eee ROME eresns : wers of water and wind to turn mills, and other machines depending on 
of his lif 1:1 Se a BS a circular motion. ‘This the refult of experiments made 
De MME An Giescak his then fit x on working models in the years 175 753, but not communicated to 
ee ae the Socicty till 1759 ; having, in the interval, found opportunities of putting 

~ the refult of thefe experiments into real practice, in a variety of cafes, and 


for various purpofes, fo as to affure the Society he had found them to 
an{wer. 


In 1754, his great thirft after experimental knowledge led him to undertake — 
a voyage to Holland and the Low vhere he made himfelf ac 
with moft of the curious works of art fo frequent in thofe places. 


; hy “as the tun went doy ! In December 1755, the Edy/lone Lighthouft was burnt down, and the 

he | proprietors, being delirous of rebuilding it in the moft fubftantial manner, 

r period enquired of the Earl of Maccuesriep, then Prefident of the Royal Society, 
3 ig, when 1 ( who he thought might be the fitteft perfon to rebuild it; when, he imm iately E: 
_ full his roor When he had fpoke fully on them, his recommended our author. Mr. SaEaTon accordingly un ertook 

on it h a moft animated attention, to us we which he completed with ftone in the frat 

em benignity gives an. a defcription in a felio volume, w : : 

a work which contains, in a great meaiure, tie hiftory of four years of 
life, in which the originality of nius is fully difplayed, as well . 


activity, induilry and perfeverance. 






























ent ie a. Though Mr. SMEATON completed the buildi 
Kis body : in 1759» yet it {ems he did not foon get into full 


7} 4 > 





“4 . ve cali sea for in 1764, while in York/o 
et —. ‘the receivers of the D rwentwa 
[XON, two other perfons, ftrongly recomn 
andidates for the employment. In thi 
of Sir Francis Gosiinc , Al 
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Tt required, better than common management, and above all, that knowledye 
abfolutely necefiury to bring mines of lead and coal to the moft productive 
effet. This was the objeét of the Commiffioners, and it has been amply 
repaid. Machines of all kinds, and better means on a great plan, were 
deviled for a more eafy and ample working thefe mines, by Mr. Suraron: 
while, the correct judgment, patient induftry, and great abilities and fincerity 
of Mr. Wanton the younger, of Farnacres near Newca/Me, (his partner 
in the duty of receiver,) taking upon himfelf the management and the 
accounts, left Mr. Sarearon, leifure and opportunity, to exert his abilities 
on the(e works, as well as to make many improvements in ‘the whole of 
this efiate of Greenwich Ho/pital. 


By the year 1775 he had fo much bufinels, as a Civil Engineer, that he 
was defirous of refigning the appointment for that Hofpital, and would have 
done it then, bad not his friends prevailed upon him, to continue in the office 
about two years longer. 


Mr. Smeaton having thus got into full bufinefs as a Civil Engincer, it 
would be an endlefs tafk to enumerate all the various concerns he was engaged 
in. A very few of them however may be juft mentioned in this place. 
—He made the river Ca/der navigable ; a work that required great {kill and 
judgment, owing to the very impetuous floods in that river.—He planned, 
and attended for fome time, the execution of the great, or Porth and Clyde, 
canal in Scotland, for conveying the trade of the country either to the 
Atlantic or German Ocean. When this work had been executed from the Forth 
towards the Clyde, as far as a point intended for the junction of a collateral 
canal to Glafgow, the work ftopped, and was difcontinued a confiderable 
time, by the funds being exhaufted. Before that period, Mr. Smnaron 
had declined accepting his falary, which was five hundred pounds a year, 
that he might not be prevented from attending to the multiplicity of other 
bufinefs; and conceiving the refident engineer, Mr. M'Kext, was fully 
competent to conduct it afterwards. After a lapfe of fome time, the work was 
ref{umed, by public aid, and has been carried on, and lately completed, under 
the direction of Mr. Wurtrworrn, to the great benefit of trade and that 


country. 





On 
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On openi 








F eae a . 
rat Lendin Bridge, by throwing two arches into 


one, and the ; the excavation, around and underneath 





the flerling s fo confiderable, as to put the adjoining piers, 


1 


the whole bridge, in great danger of falling, 
‘The previous opinions of fame were pofitive, and the apprehentions of al 


that arch, 


the people on this head we 





fo great, that many pesfons would not pafs over 


or under it. The Surveyors em were not adequate to fuch an exigentys 
Mr. 


from whence he arrived in 








SMEATON was then in Yor e he was fent for by exprefs, and 






eateit expedition. He applied 





himfelf imme: ine the b and to found about the dangerous 








fterlings, as minutely as he could. The Committee of Common Council 
purchale the ftones of all the Gity Gates, 


adopted |i lyice; which was, tore- 





then lately wn, and lying in / and to throw them pell-mell, 


(or piere per du,).into the water, to guard thele fterlings, preferve the bottom 





floor under the arch, and reftore the head 





from further corrofion,. raile 





of water nec the water-works to it’s original power ; “and this was 
a practice, he had before, ar 1s adopted on other oceafions- Nothing 
fhews the apprehenfions of the bridge falling, more, than the alaerity with 
which “his advice: was purfued : the ftones were. re-purchafed that day; 
horfes,. carts, and barges were got ready, and the work inftantly begun, 
though it was Sunday morning. Thus Mr. Smeaton, in all human pro 
bability, faved Loncon Br: from falling, and (ecured it till more effeétual 


methods could be taken. 












In 3771 he became, jointly with his friend Mr. Horaes above-men- 
tioned, proprietor of the works for fupplying Depija dand Greenwich with 
water; which, by their united endeavours, they brought to be of general 
ule to thofe they were made for, andimoderately beneficial to themifelwes. 





Aftronomy, was one of Mr. SMEATON'S moft faverite fudiess and he con= 
? nents for himfelf and friends. 


trived and made feveral aftronomical inftrat 
Aujftharpe, he devoted much 


After fitting up an. oblervatory at his houfe at 

of his time to it when he was there: even 1m : P ba 

much of which he declined for the purpofe of applying his attentions £ 

private fludy, particularly to the fubject of aftronomy. 
Ce 


reference to public bufines,. 


About _ 
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About the year 1785 Mr. Smearon’s health began to decline; and, in 
confequence, he then took the refolution to avoid new undertakings in 
bufinefs as much as he could, that he might thereby alfo have the more 
leifure to publith fome accounts of his inventions and works. Of this plan, 
however, he got no more executed than the account of the Edy/lone Light- 
Soufe, and {ome preparations for his intended treatife on mills; for he could 
not refift the folicitations of his friends in various works. Mr, Auserr, 
whom he greatly loved and refpected, being chofen chairman of Ram/gate 
Harbour, prevailed upon him to accept the office of Engineer to that har- 
bour, an office eftablifhed at that time, as, he had been occafionally con- 
fulted only, previous thereto; and to their joint efforts the public are chiefly 
indebted for the improvements that have been made there, within thefe few 
years; which fully appears in a Report that Mr. SmMearow gave in to the 
Board of Truftees in 1791, which has been publifhed in various ways. 


The powers of his mind were beginning to fail, in the obfervation of his 
intimate friends, and afterwards of all. He is known to have faid, on talk- 
ing of his health, that he found he had fuffered more froin the application 
he paid to the fcheme, defign, and propofition of a Canal from Birmingham 


to Worceffer, (which was then very much contefted in Parliament) than all 
the bufinefs he had ever met with. 


Strong exertions were neceflary; which, if he had been vigorous as he 
‘was wont, it would have fat eafy upon him; but alas! with the deficiency 
‘then commenced, it was hard labour indeed, and thereby promoted, the ruin 
faft approaching, and much to be lamented. 


This lamentable tale is told, for the inftruGtion of ¢ho/t engaged, and fo 
circumftanced, at that period of life, when the powers of the mind are 
‘borne down by the complication and vaftnefs of an object fubmitted to it. 


The bill for that work paffed by a finall majority ; but the difficule and 
scontefted part of that work has not as yet been attempted. He was not the 
propofer, but the fupporter of that propofiticn. 


It 
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It had for many years been the praétice of Mr. SmzATON to {pend part 
of the year in town, and the remainder in the country, at his houfe at 
Aufiborpe. On one of thefe excurfions in the country, while walking in 
his garden, on the 16th of September, 1792, he was ftruck with the palfy, 
which put an end to his ufeful life the 28th of O&ober following, to the 
great regret of a numerous fet of friends and acquaintance. 


rE 


The great variety of mills conftructed by Mr. Smeaton, fo much to the 
fati sfation and advantage of the owners, will thew the great ufe he made of 
his experiments in 1752 and 1753. Indeed he fcarcely trufted to theory in 
any cafe where he could have an opportunity to inveftigate it by experiment s 
antl for this purpofe he built a fteam-engine at Ausphor pe, that he might wis 
experiments exprefsly to afcertain the power of the Orp or NewcoMEn’s 
{team-engine; which he improved and btought to a much greater degree of 
cartaintyy both in it’s conftruétion and powers, than it was before. 


During many years of his life, Mr. SMEATON was a conftant attendant on 
Dadianenty his opinion being continually called for. And here his = 
ftrength of judgment and perfpicuity of exprefiion had their full sgiee t 
was We conftant practice, when applied to, to plan or fupport any ie 1 
to make himfelf fully acquainted with it, and be convinced of a = 
before he would be concerned in it, By this caution, joined to the clearnels 
§ and the integrity of his heart, he feldom failed having 
the bill he fupported, car ied into an aét of Parliament. Bs ane 
heard with more attention, nor had any one: ever mere ake Soe at B 
his teftimony. In the Courts of Law he had, feveral complimen ae - 
him from nie Bench, by the late Lord Mansprecp and others, on ac 


of his defcription, 





the new light he threw upon difficult fubjects. 


; < unrjvatled, certainly not excelled, by 
ivi sneer, he was perhaps unrivalled, 
As a Civil Engineer, he was p i en . 
either sel the prefent or tormer times. His building ia 
any one, . be 
a - were there no other monument of his Bante re — 
ip acter. The Edylone Rocks have obtained their TA con Hee = 
ae trary {ets of the tide or current in their vicinity. vey 


varietyof con fituated 


ai “SOME ACCOUNT ‘OF THE < + 


fituated nearly $..S. W. frony the middle of Phymauth Sound. Their dittance 
from the port of Péymouth is about fourteensmiles.. They are almoft in the 
line which joins the Start and ‘the Lizard Pommts; and as they lie nearly in 
the direétion of veflels coafting up and down the Channel, they were un- 
avoidably, before the eftablifhment of a lighthoufe there, very dangerous, 
and often fatal to fhips. Their fituation, with regard to the Bay of Bifcay 
and the df/antic, is fuch, that they lie open to the {wells of the bay and 
ocean, from all the fouth-weftern points of the compats; fo that all the 
heavy feas, from the fouth-weft quarter, come uncontrouled upon the Edy//o 
Rocks, and break upon them with the utmoft fury. Sometimes, when the 
fea is to all appearance fmooth and! even, and it's furface unrufiled by the 
flighteft breeze, the ground fwell mecting the flope of the rocks, the fea 
beats upon them in a frightful manner, fo as not only to obftrud any work 
being done on the rock, or even landing upon.it, when, figuratively {peak- 
ing, you might go to fea in a walnut fhell. ‘That circumftances, fraught 
with danger furrounding it, fhould Jead mariners to wifh for a lighthoufe, is 
not wonderful; but the danger attending the erection leads us to wonder, 
that any one could be found hardy enough, to undertake it. Such a man was 
firft found in the perfon of Mr. H. Winsrantery, who, in the year 1696, 
was furnifhed by the Trinity Houfe with the neceflary powers. In 1700 it 
was finifhed } but in the great {torm of November, 1703, it was deftroyed, 
and the projector perifhed in the ruins. In 1709 another, upon a different 
conftruétion, was erected by a Mr..Rup¥erp, which, in 1755, was un- 
fortunately confumed by fire. 





The next building was under the direction of Mr. Smeaton, who, having 
eonfidered the errors of the former conftructions, has judicioufly guarded 
againft them, and ereéted a building, the demolition of which feems little 
to be dreaded, unlefs the rock on which it is erected fhould perifh with it. 
Of his works, in conftructing bridges, harbours, mills, engines, &c. éc. it 
were endlefs to fpeak, 


Of his inventions and improvements of philofophical inftruments, as of 
the air-pump, the pyrometer, hygrometer, &c. &c, some idea may be formed 
from the lift of his writings inferted below. 


In 
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In his perfon, Mr, SMearom was of a middle ftature, but broad and 
frome made, and pofleffed of an excellent conftitution. He had great 
fimplicit 








and plainnefs in his manners: he had a warmth of expreffion that 
might appear, to thofe who did not know him well, to border on harfh- 
nes; but, fuch as were more clofely acquainted with him, knew it arofe 
from the intenfe application of his mind, which was always in the purfuit 
of truth, or engaged in the inveftigation of difficult fubje&s. He would 
fometimes break out haftily, when any thing was faid that was contrary to 
his ideas of the fubject ; and he would not give up any thing he argued for, 
till his mind was convinced, by the deducement of facts, before unknown to 
him, and by found reafoning. In all the focial duties of life, Mr. Smza ton 





swas exemplary ; he was a mott affectionate hufband, a good father, a warm, 
zealous, and fincere friend, always ready to affift thofe he refpeéted, and 
often before it was pointed out to him in what way he could ferve them. 
He was a lover and an encourager of merit wherever he found its and many 
great meafure indebted for their prefent fituation 
to his affi(tance and advice. As a companion, he was always entertaining 


ind in(tructive, and none could {pend their time in his company without 


perfons now living are in a 


improv ement. 


As to the lift of his writings; befides the large work semi 
being the Hiftory of the Edy/fone Lighthoufe, and numbers of Reports an 
= = . + . . 
Memorials, many of which were printed, his communications to the Royal 
Society, and inferted in their TranfaGions, are as follow: 
1. An Account of Dr. Knicur’s Improvements of the Mariner's Com= 


pals. An. 1759, pa. $13- : 
2. Some Improvements in the Air-Pump. An. 1752s pa. 413- : 
> An Engine for caifing Water by Fire; being an Improvement on 


geen’ Conftruétion, to render it capable of working itfelf; invented 


f Portug 36. 2 
by M. De Movra, of Portugal. Ib. pa. 43 
vi .. Defeription of a new Tackle, or Combination of Pulleys Ib. pa. 494+ 


; 4 + ae 
5. Experiments ona Machine for meafuring the Way of a Ship a 


Bias: BAM 6. Defeription 
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UESTIONS propofed by the Magiftrates and Town-Council anti, to the con- 
fideration of Mr. Smeaton, Oétober, 1760, a = - se 


Anfwers to the queftions propofed by the Magiftrates and ‘Town-Council of Dumfries, fo 
the confideration of J. Smeaton, 


Queftions offered by Robert Maxwell of Cargin to the confideration of Mr. Sm 
Queftions offered by Robert Maxwell, of Cargin, anent his work on the fide of 
Nith, to the confideration of Mr. J. Smeaton, 3 na 
Anfwers to the Queftions offered by Robert Maxwell, of Cargin, anent” 
fide of the Ri th, by John Smeatony ee - 
Letter from Mr. Smeaton to Mr. Simpfon on the Water-Works at Halifax, 
Eftimate for the Water-Works at Halifax, - 
Fropofals for building an Engine for raifing water 1 Kos fro 


Titehfe 
Burflem, the fecond to Newcaftle under Difes the third to the city of ran d, 
fourth to the river Tame, at or near Fazeley bridge, near T: mworth, if 
of Stafford, as projested by Mr. James Brindley, Engineer, — 
General Eftimate for making the canals and SY 
branches referred to in Mr. eet 
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Gon Ff N Eis XXVIi 
in ein ncerning the pra 
i et i 
] ren uth ie coun F rom the a i m Engi H Bo 
é rami Mh, Jolin Grand memmerteer act ‘ Reo of John me ton, Engineer; upon the improvement of the navigation of the river 
p t ‘i gincer, £ Foffdyke, and for improving the drainage of the low lands on cac 





he expence | navigation from Tetney Haven to Louth, ac- _ The Scheme - 
5 = - 












Jan, £ x ion of 
pl. a 3 Operation of the preceding Scheme, - - 
wards, and John Smeaton, Eno eg Probable Eftimate of the expences of the above works, - a 
the Jam, viga Eftimate of fuch works as will be nece: for the improvement of the Fofflyke navigation 


bide 
utfall into th . upon the plan propofed, - - 2 & 








ofals and fcheme 3 Report of John Smeaton, annexed to a Report and Eftimate of Mr. Grundy’s, concerning é 
ind navigation, and alfo for ¢ the drainage of Holdernefs Levels, : - - - - 
thich is nnexed pla nd p 


veral works recommen 





oper ‘ 4 Mr, Smeaton’s examination of Mr, Grundy’s plan for a fea fluice for the drainage of Hol- 


dernefs Levels, = | is aaj ae 


Eflima ite of Mr, Grundy’s i for a fea fuice for the a, of Holdernefs Levels, 





for thofe pr 





Mr. Smeaton, - - - = Gi 2 
Report of John Smeaton upon the harbour of Rye, in the county of Sullexy Ss : 10 | 
Operation of the foregoing conftruétions, - - : 
An Eftimate for compleating the harbour of Rye, according to the plan ee, 

J. Smeatoa, pars = - ee = 
Schedule propofed to be annexed to the act for finifhing the harbour of Rye, 

Mr, Smeaton’s Letter to Captain Pigram, - P f 
Minutes of a view of the river Went, by John Smeaton, y Bt | 
Minutes taken upon the river Went, in levelling the mae from thi V 


| bably attend the uti 


The Report of John Smeaton, Engiveds, -concernii 
the Manor of V “Womerlley, belonging to Stanhope Harve i 
Report of John Smeaton, Engineer, upon the cafe of Mi ‘ 
Drain, belonging to the honourable the Participants of Hathield sChaceid from | 
taken thereof the r4th of Auguft, 1764, = , 3 y ; 130 
The Report of John Smeaton, Engineer, concerning t : 
of the Right Honourable the Earl of Kinnoul, laying 
North Britain, - - 
Some points relative to an intended Navigation | Pp 
cart, and anfwered by ohn Smeaton, 
Queries, &c. communicated by L 
er & 17675 - 
weries concerning | ye 
Devon upwards, ne ni 
Cathear ster of November 11, 1767) 














eR ER? | r f 
Y of Torkfey and Fenton, which drain by Lord Cathcart’ eries relative to th ver Devon, 
f- he 2 The Report of } », J -oncerning the pradticabilit 
i fem neral on the 2d day se : 5 ep Oluck rian . 
lan of improvement of the navigation of the 


mproying the drainage of the lands on h fide of the faid river, 
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ugh the valley he v 2 % 2 uae. 
Propofals for laying the Ships at the quay of Briftol conftantly afloat, and for enlarging 2 


>this part of the Harbour by a new Canal through Cannon's Marfh, by John $ 
Defeription of a portable Vire-Engine, invented by John Smeaton, F.R.S. at the 
of the Right Honorable the Earl of Egmont, 1765, 5 








1s pofible from 7 : 
La Award of Meflrs, Smeaton and Wooler concerning Whitby Harbour, 
by Canal. ‘ il Report relative to Market Weighton, - - - 
eation, by Canal, to or near Alloa. : . 
: E . Defcription of a new Bucket for Fire Engines, 





a i : m gS rea aS aS be : ano. em b The Report of John Smeaton, Engineer, touching the matter in difpute between Mr, Rich 
NiaiSiredehats Rescate catiomar th bs and Meff. Waltons, concerning their mills at Thurlfton, - - 
hea) A a The Report of John Smeaton, Engineer, concerning the power of Hubbert’s Mill Serena 
a apes aks % to raife water, - - - - - 
mori to A A Table, shewing; the quantities of water capable of pike raifed at Hubbert's 





ilding a Bridg 


» his cot fider a it is required to be raifed, 








; ge ae : f Jul ing ¢ ty, | The Report of John Smeaton, Engineer, concerning the practicability of ere 
: uss 4 aS ; : cD from the Tender at the — Mill, to be worked from the farm-yard pond, at Workfop Manor, - 
Defecription of the Machine for pai the temporary Lights to be ereéted at the Spurn ct | 
length 893 fect; to be 2 he cl I Point, 7 a eters a5 
D path on the for ide of 4 feet wide, By Ji e Explanatory Resarks and Oteritens upon ie defigns for building the Light houtes up 
: ites of Truftee i'din dy the T Perth, : . the Spurn Point, as approved of by the Honourable Corporati c ‘oufe, | 
| ommi Bridge o he Tay erth, in relatio . ford Strond, London, 3 : t 
‘ ‘ 18 Eftimate of the expence of building two Light- bots, with ‘proper iencies, upol 3 | 
i Join" Gwin, in aniwer too! by ved | nted : Spurn Point, as defigned by John Smeaton, | x ders and direétio 
ind confideration at a m¢ f Sommi othe plonouralle Compaen cae 3 : th | 


A litional Remarks and Ob ‘Obfe rely r 
the Spur int, as approv . | 
ford Strond, London, - = ( 
The Report of John Smeaton, Engineer, concern 
at the Spurn Point, under direction of the Trinity-Houte Dept Y F, we | 
Report upon the Lower Light at the Spurn Point,. 
Eftimate for rebuilding the part of the: wall th 


Ba: a farbour’s mouth, according t away by the fea, and defending the farae,. % “ 
| * i a 
ei: RAL PM rer Eftimate for taking down, mosings & 32 
, on a view an A - vation taken of the ley : the fa line of the o} other fs : ; 
: : of the faid level, taken by Mr. Charles Tate yeye . ftimate of what is further neccflary to co C P bi 
D nt Fall é 2h 
m Driffield Beck to a place called ¢ oa 
th a comparative calculation of its abili ties with th * 


ion of : ne’s propofals for raifing Water out of Ship: 


@€oONTENT S&S 





in Smeaton, J 
rreaft 4 Eftimate for the drainage of Ranfeombe, - 2 2 
n Smeati E: ref he mo: made.ae.S dfton Charge of draining the eaft brooks, ot brooks caft of Ranfcombe, as alfo thofe of Bedding- 
Il, fof hi F wat ! mnthewiiver L as alfo t ham, Afem, and Itford, [3 5 és 2 
ie A ad ByeSeommiten int ter ar Pe Pahl soa benches : Abftra&t of the drainage of Lewes Laughton Level, by the fecond method, 
HaeSineaton. Haownee Peatinn the 1a leal ae ned at To am Defcription of a Ship’s Pump, defigned by John Smeaton, Engincer, 

é franaseseety fommhes Sil April = is The Report of John Smeaton, Engineer, concerning the Improvements of the Blaft at the 

* 7 x i ; furnace at Carron, - 2 s S 







; Sey Fascha, NS Defcription of the Collar of Leather to be applied to the Blowing-machine at Carron 
Meff. Grieve and Benfon’s Anfwer to Mr. Smeaton’s Queries, : 
Mr. Benfon's Anfwer to Mr. Smeaton’s Queries, - 

Mr. Grieve's Anfwer to Mr. Smeaton’s fix Queries, 5 

Explanation for the Defign of the Blaft Machine for the Furnace No, 2, at Carro 


wracticability of re Topeli! 





\t with the pr 





aoa s The Report of John Smeaton, Engineer, concerning the quantity and difpofition 
ee ; 4 water at Carron, from a view taken thereof the 7th of July, 1769, - Be: 
Refolutions of the Carron Company, - - - - z 
aa Some Remarks concerning the defign for a double-boring Mill for Cylinders and Guns, to 
n ‘ be ereéted upon the tail-water of the Carron Works, - = 
ion, ref toh } John Smith, E 


Be) an of the hi for means a Dan for the Carron Works at Duni Pace 

















: uild Neue] d | 
i= - 4 the aah ditto, - - - - 382 | 

pie ni qu tic 1 : sf 3 Direétions and Obfervations concerning the oe -mill to bi 

{ n, being t of the river Coln below Uxl fro 2 a Carron, ‘ 
fined the qu difch: ach place per hour, The R eport of John Smeacstjeling plas oie nin 
Se > aly : 2 : es n of the wat for workin, he B t furnaces at Carton ii 
W ater-ro p fed to ; feafons, together with the irene may be made ‘therein, fo far as regard 
of n n rk, power of water to be employed, = : | 
oncernin tion of int d ide river Clyde at GI . Fr Table, thewing a comparative view of the Peel Blaft machines as ufe Carron, at dif: 
mi found } i ' yde 3 ree ferent periods, from the year 17 769 to the year 1776 inclufivey Trae 
hoic proy ce for the int dn at G jlafeow, 337 A Table, fhewing the expence of water according to the regulation pr . 





feafons, and according to different ftates of improvement o of the » machi 
Defcription of the Apparatus for putting in motion ‘and difcha 
5 motions for boring the Gafconades at Carr 
f John Smeaton, Engineer, concerning the Drainage of Lewes ’ ‘ Explanation of the Apparatus for holding and pufhin 
; ; : lout a carriage, - ae . 
f the Sketch, fhewing the manne 1 f ed p fing. 
he eee anita j 
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Explanation of the: 
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lynde, on the 

















as a RE PO RTs Ga 


HAT is the eafieft and moft effectual method for a. 
grounds of Kingholme from the future encroachments of the river? 


ad. How can the navigation of the river Nith be moft eafily improved from Kings 
holme to Kelton, and the channel rendered lefs precarious than it is pee ent? 


confidering the courfe of the river, ’ 

his opinion how far the navigation of the river 

and what amendments or alteration of them are neceffary for preferving the | 
entire? And in cafe fuch works are attempted to be made by other h 
orders ought the Magiftrates and Town-Council to: give ther 

of the public navigation of this river; and how many feet or fath 

channel to be kept free at thofe places ? 


caf cf fhall be ofhgra proper.o 








[2]. 


ANSWERS to the queftions propofed by the Magiftrates and Town-Council 
of Dumfries, for the confideration of J. SMearon. 


HAVING carefully examined the courfe of the river Nith and the banks thereof, 
from Dumfries to Kirkoanel on the Weft fide, and from Kelton to Dumfries on 
the Eafl, both upon the Rood and ebb of a fpring tide, I am of opinion as follows : 

Anfwer to queftion 1.—Where the banks, by the undermining of the water, tumble 
down, I would advife them to be floped as low down as where the water begins to act, 
and to defend the foot of the flope by rows of ftakes, fingle or double, according to the 
violence of the water’s action, placed in a direétion parallel to the bank, with binders to 
confine down a lay of fafcines pointing towards the water. The flope of the bank mutt 
not be greater than to incline five feet backward for every yard of perpendicular height ; 
the furface of this flope to be fodded, fown with hay feeds, or otherwife graffed over as far 
as the grafs will grow, and the remainder covered with gravel, laid partly upon the fafcines. 
The dire€tions of the rows of ftakes ought to be fuited to the direction of the water, 
attempting as much as poffible a right line or fair curve, avoiding as much as poffible 
all fudden turns and irregularities. 


Anfwer to queftion 2.—The channel of the river Nith has fo many fudden turns and 
irregularities, that the tide fpends itfelf among the finuofities of the river, and in filling up 
wide {paces above, after having paffed through narrower below, and is thereby prevented 
from mounting to fo great a perpendicular height as it would otherwife attain, in the upper 
parts of the river near Dumfries in cafe the courfe was more {traight, and had a more regular 
contraétion ; and this difadvantage is ftill the greater,as the {pace of time occupied by the 
tide of flood is fo fhort, that it begins to ebb below, before the loops of the river, in the 
fuperior part, have time to fill to the level that the furface had been at in the lower, at 
high water. The navigation, therefore, feems incapable of any great improvements at 
any moderate expence, otherwife than by cutting a navigable canal, with proper locks and 
other works upon it, which can be done for much lefs than it would coft to make the 
river itfelf tolerably regular. But the way to prevent it from growing worfe than it now 
is, muft be by hindering it from becorning {till more crooked, and growing ftill more 
wide above than below, giving as free a paffage as poffible to the tide of flood, efpecially 
in the moft contraéted places. Whatever contributes to this end tends to preferve its 
whatever has a contrary effect muft be a detriment to it. 


Anfwer to queftion 3.—In vifiting thofe' grounds and works, I obferved as follows. 
That Cargin Merfe being fituated on the concave fide, or in the very bottom of a con- 
as fiderable 
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fiderable loop of the river, the direétion which the current receives from the fuperior 
grounds, on tide of ebb, and from the inferior, on tide of flood, both ftrongly tend to 
carry away the land of Cargin Merfe, and thereby to render the loop {till deeper: I am 
therefore of opinion, that the jettys and works there conftruéted, in as much as they con- 
tribute to prevent this loop from growing deeper, that is, the river from growing more 
crooked, they thereby contribute to the benefit of the navigation. But I am of opinion, 
that thofe jettys have been advanced too far into the river, whereby the courfe of the 
water has, in that part, been too much contracted; and alfo that, by being placed acrofs 
the direétion of the ftream, they have contributed to hinder the free paffage of the tide 
of flood, which would of confequence not fill the upper part of the river to fo great a 
perpendicular height, as has been already mentioned. However, as thofe jettys have in 
fome meafure anfwered one good purpofe, viz. that of preventing the river from falling 
into a deeper loop in that place, and as it might be of dangerous confequence to difturb the 
body of fleech there gathered, by totally rooting up thofe jettys, I am of opinion, that 
fuch of the jettys as run acrofs, or intercept the current, fhould be levelled with the 
prefent furface of the leech, which may be done either by driving down or fawing off the 
ftakes. As to the jettys that have been formed on the Netherwood fide, as they don’t 
feem to have contributed to fave the land, or to have anfwered any one purpofe whatfo-~ 
ever, nor do they feem to produce any other effect than that of contracting the river in 
this, the otherwife narroweft part, and that of intercepting the current on tide of flood, 
both which, confidering the large wide bay jufl above, and the various meandrings ftill 
higher, together with the {mallnefs of the time that the tide of flood aéts at this place, I 
am of opinion, that thofe jettys are very prejudicial to the navigation, and therefore think, 
that all of them, whether of wood or ftone, fhould be pulled up, or otherwife levelled 
with the prefent bed of the river on which they ftand. As to the jettys and works which 
have been raifed upon the Merfe grounds of Lagball, fach as are contiguous to thofe of 
Cargin fhould be ferved in the fame manner as has been mentioned concerning thofe 
of Cargin; but as to the reft, they are either fo inconfiderable, or fo placed, as to pro- 
duce no fenfible effeé&t on the navigation. With refpect to future works for preferving or 
gaining of land, provided they are fo contrived as to fhorten the courfe of the current 
leaving the channel of the river of fuch a width, as to be wider than the medium width 
of half a mile above, and narrower than the medium width for half a mile below; at 
the fame time carrying the weir fence, or advanced work, parallel to the natural direction 
of the current, reducing it, as near as may be, toa right line or fair curve, without fudden 
elbows and irregularities ; laying alfo the banks or interior works {mocth, and floping, fo 
as not to catch hold of and entangle the current of the tide of food: I am of opinion, 
that all fuch works ought to be encouraged, as being advantageous to the navigation of 
the river. 
Aufthorpe, 28th Nov. 1760. J. SmzaTon. 
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thefe works to repel the force of it; fo that Mr. Smeaton will pleafe to confider what 
would have been the natural confequence had fuch work not been made. : 





; hes) Queftion 2.—How far are the works on Cargin fide prejudicial to public navigation ? 
And pleafe alfo confider whether works of this kind, raifed in defence of private pecre 
are illegal and unprecedented; and whether they tend to hurt public navigation, ei : 


jure the private property of an oppofite heretor. 
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PLAN of the TOWN of HALIFAX, shewing the PIPES for supplying it with WATER. 
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On the water-works at Halifax. 


To Mr. SIMPSON, 
S-IUR; 


[xshose you have a fketch of the method which I would propofe for laying of the 
pipes of the intended Water-works at Halifax, and an eftimate referring thereto 
which I hope will be near the matter, having fpent fome time in the contecaean ea 
forming thereof; however, I would not wholly rely upon my own judgment, but defire 
that thofe papers may be overlooked and confidered by my ingenious friend Joszru 
Knicut, whofe natural fagacity and acquirements in thefe kinds of affairs will, I am per- 
fuaded, lead him to difcover and point out fuch overfights and miftakes as I may have 
been guilty of, notwithftanding the care I have taken; and I muft take this opportunity 
of defiring, that, though the Gentlemen have thought proper to confult me on this occa- 
fion, I may not be confidered as any bar to his merit, but rather as jointly concerned, 


It may not be amifs, however, to point out the general principle upon which I have con- 
duéted myfelf; and, in the firft place, as the town lays very unequal in point of level, and, 
of confequence, a very great perpendicular preffure will lay upon the pipes, efpecially to- 
wards the lower parts, I have endeavoured to avoid the additional expence, that naturally 
would arife from proportional encreafe of thicknefs, by taking advantage of fuch circum- 
{tances in the fituation, as have a tendency to relieve the difadvantages thereof; and, with 
this view, I have affigned. the bores of the pipes in general confiderably lefs than T fhould 
have done, in cafe the town had been more upon a level, becaufe the declivity has a 
tendency to force the water through the pipes with greater velocity, and make them give 
as much water through a given orifice, as would be done by a larger pipe more upon a 


level, and with a leffer preflure upon it. 


adly. Confidering that the fupply will come from above the head of the town, and that 
the pipe of condué, at its firft entrance into the town, mutt carry all the water neceffary 
for the fupply of the whole, but that in going lower down it has only the water to convey 
for fuch parts as lay ftill lowers of confequence, the neceffary bore of the pipe of conduét 
will grow lefs and Jefs the further and lower it goes; but as it 1s @ certain principle in 
hydraulics, that pipes become ftronger in proportion as their diameters are lefs, when 
the thicknefs of the fhell of the metal is the fame, it follows, that if their bores are dimi- 
dicular preffure js increafed, the fmaller pipe will be 


nifhed in proportion as their perpen ; : | 
as able to fuftain its weight of water as the larger will be to fuftain the preffure | 
ereLO'g 


+ ei 
thereto: for thefe reafons, inftead of adding to the weight of metal as we go lower down, 
Ihave propofed the fame thicknefs for the main all the way, and by diminifhing the 
diameter, and confequently the weight, have added the neceflary ftrength ; by which 
‘adventage a great weight of metal will be faved, without injury to the main defign. As 
to the branches, I have proportioned their thicknefS to the thicknefs of that part of the 
main which is upon the fame level, regard being had to the difference of their bores ; by 
thefe means every part of the fyftem of pipes will be equally ftrong, with refpect to the 
ftrefs that will come upon ic. I don’t mean, however, that every part is adjufted with a 
mathematical exattnefs ; for as I have allowed every part to be contfiderably ftronger 
than what may be barely-called fufficient, that would be not only unneceffary, but by 
making every yard of pipe of different bore and thicknefs, would be more unreafonably 
troublefome in the execution. ‘Chat that part of the main which lays between the re- 
fervoir at the Gidbet, and the back ftreet, I have fuppofed of the fame bore and thick- 
nefs all the way, for the eafe of calculation; bur, in reality, 1 propofe it to be confi- 
derably wider towards the refervoir, yet, as the preffure diminifhes that way, it can be 
done with the fame metal as the calculation fuppofes. 





3dly. Confidering, likewife, the inequality of the ground in another view, in cale 
there fhould be, ac any time, any defect in point of quantity furnifhed to the refervoir 
for the fupply of the whole town, it is evident that the lower parts of the town would 
be firft fupplied, becaufe the water will naturally run down hill, and accumulate in the 
loweft parts firl, by which means the lower parts would be well fupplied, when the 
upper parts were partially, or fearce at all fupplied: and even when the referyoir would 
furnifh as much water as the pipes could take, as the water would iffue with much 
greater velocity from the lower cocks than from the higher; fhould many of the lower 
cocks be open together, this would ftill abate the iffuing of the water from the higher, 
and efpecially thofe at a-diftance from the main, fo that while the lower cocks were 
kept running in this manner, the upper ones would be but faintly fupplied; for remedy- 
ing of which defects, as well as others that would accrue from the fenfible effeéts of 
the leakage and wafle of ‘all the cdcks in the town at once, I’ propofe to part the town 
into two divifions) the upper and the lower; to receive the water alternately: the upper 
divifion to confift of alltthe ftreets above the Hall end, and the lewer divifion of all below, 
which will be done by placing; a ftop-cock upon the main at + @, and three others at the 
three principal-branches' at. @ A, @ B, and & C; by which means, the + cock being fhut, 
and A, B, and: open, ‘the: upper'divifion will be ferved alone: on the contrary, the 
cocks A B C being thut, ‘andthe +: ‘cock open, the lower-divifion will be ferved, and no 
part of the upper.! “And here it mutt be remarked, that I propofe ‘the two ftreets, 
‘ Mets st cen: oF od | ! . wis called 


| 
called the bottom of Gibde!-lane and the Swine-market, to be ferved out of the branch 
af : o inches. 
pt pm, and not from the main A B, BC; for otherwife, thofe two ftreets, with ih 
upper branches dependant thereon, would be perpetually fupplied, whereas ae Ree 


of every other part of the town would be intermitte and confeque: ftribi 

j v intermitted, and confequently iftribu 
‘ qu the di - 
tion unequal. : 


The equality propofed hereby might, perhaps, be fiill greater, in cafe the town was 
divided into more divifions than twa; but as the fcheme would be embarraffed with a 
greater number of branches and ftop-cocks, I was unwilling to deftroy its firaplicity for 
trifling advantages. Perhaps the divifion that I have propofed may not confitt of an 
equal value of water-rents ; but as this may be adjufted by proportioning the time that 
each divifion fhall receive the water, I would rather propofe this memod of preferving 
the equality, than by taking any other point of divifion, which, as the town is on 
I think would not be fo convenient. 


4thly. Refpecting the method of conveyance of the water from the fpring to the re- 
fervoir ; though I am ftill of opinion it may effectually be done in a gutter lined with 
clay and gravel; yet, confidering that this gutter mutt be covered, and well fecured from 
evaporation and diverfion, I have, upon fecond thoughts, (at leaft for the fake of com- 
ing to an eftimate) fuppofed this conveyance to be in wooden pipes of four inches 
bore, which there is no doubt will anfwer, and not give the water any ill tafte, as the 
defcent from Broadby Laith to the Gibdet is great enough to give the water a rapid. 
current, confequently its time of continuance in the pipes will probably not exceed half 
an hour. 


sthly. I have only further to obferve, that I have not included the purchafe in my 
eftimate, which, added to the amount thereof, will make a fum much beyond what 
feemed to be imagined when I was at Halifax ; and, on this account, I have been the 
more minute, and have inclofed a copy of the amount of each particular part of the 
lead-work, that in cafe I have inferted or omitted any ftreet which ought to have been 
otherwife, a proper correétion may be made ; and alfo that the whole may be fubmitted: 
to examination, from whence I flatter myfelf it will appear that the matter is not exag- 
gerated. And I am, with the utmoft refpe& to the gentlemen promoters of this {cheme, 

SIR, 


Your moft humble fervant, 
J. SMEATON, 


(6, P.S. Pleafe 
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PROPOSALS for building an engine for raifing water 11 feet from the 
well or refervoir, into the piece of water in the gardens of Her Royal 
Highnefs the Dowacer Princess or WALES, at Kew, to be 
worked by one large or two light horfes. 


sg (ies following things are fuppofed to be done at the expence of Her Royal High- 
nefS: The drain or gutter, leading from the engine to the Chinefe houle to be 
lowered four feet ; the ground to be cleared and levelled for the engine to ftand upon ; the 
earth to be wharfed up with brick-work ; the well cleaned, and the brick-work repaired, 
where neceffary ; and, in cafe it is thought expedient to underpin the groundfill of the 
fhade with brick, the materials to be led from the river to the place, and the labourers 
to affift in lifting and digging what may be required during the fetting up.—The engine 
to work with an Archimedes {crew, 2 feet 8 inches diameter, and 24 feet long; the 
fhade for the horfes to be 3o feet from out to out, and the mean diameter of the horfe 
track 24 feet. 


This engine to raife 1200 hogfheads in four hours, with one large horfe or two light 
ones, fuch as have heretofore been ufed, 


A fall pump, to be worked occafionally by the engine, for raifing water from the 
gutter to the ciftern, in the kitchen garden. 


The whole of the machinery and frame-work thereof, with the fhade for the horfes 
walk, and a cover from the ferew, with a ciftern and fluice at the foot thereof, to be com- 
pleted in the moft fubftantial and workman-like manner, for the fum of one hundred and 
fifty pounds, 


The 


Tatil) 


The REPORT of Joun Smraron, Engineer, concerning the practica- 
bility, &c. of a navigable canal from Wilden ferry, in the county 
of Derby, to King’s Bromley common, near Litchfield; ani from 
thence in feveral branches, the firft leading to Longbridge, near 
Burflem, the fecond to Newcaflle under Line, the third to the city of 
Litchfield; and the fourth to the river Tame, at or near Faxeley bridge, 
near Tamworth, all in the county of Stafford, as projected by 
Mr. James Brinpiey, Engineer. 


AVING, in company with Mr. Barnpvey and Mr. Hesswace, land fur- 

veyor, in the month of November, 1760, carefully viewed and confidered the tracts 
of ground through’ which the canal abovementioned and its branches are propofed’ to 
pafs, and compared the fame with the plans and levels produced by Mefits. BRINDLEY 
and Hewsnaun; and alfo viewed the courfe of the rivers, (Trent and Tame) as well as 
the feveral brooks, ftreams, water-courfes, and whatever elfe feemed principally to relate 
to the abovementioned projeét, it appears to me as follows : 


ift. That the waters that are or may be collected into the brooks, at the head of the 
propofed canal and its feveral branches, are refpectively fufficient to fupply the fame with 
water; and that the canal and its br anches, as projected by Mr. BrinpLey, are practi- 
cable, and may be executed at the feveral expences contained in an eftimate bearing the 


fame date as this report. 


ad. That as the river Trent appears to have few pools naturally navigable, in pro- 
portion to its extent, and thofe of no great length, but on the contrary abounds with 
fhoals, is in many places very winding, in general runs in a fhallow channel, and is 
fubject to continued floods; in confequence a new canal will anfwer the purpofes of a 
navigation, in the prefent cal preferable to carrying the fame more generally through 
the mother river, and which, for a great part of the traétin queftion, is impraGicable at 


any tolerable expence. 


3d. That, in particular, the prefent navigable part of the Trent, between Wilden ferry 
and Burton, is fo-much obftruéted by thoals and {cours, that the purpofes thereof would 
be much more effectually anfwered by the canal projected by Mr. BRinDL& fe 


4th, That 
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4th. That the tra%ts of ground through which the canal abovementioned and its 
branches are propofed by Mr. Branpixy to pafs, are well chofen, and for the greateit 
part well adapted by nature for fuch a purpofe, and as little injurious to private property 
as the nature of fuch a work will admit of; Mr. Brtxprey having judicioufly defigned 
the courfé thereof to pafS through a great number of level commons and watte grounds, 
and, in general, through the moft barren lands that could be found in any wile to agree 
with the courfe thereof. 


gth. That a branch from the canal to Longbridge may be conducted upon a dead 


Jevel from near the town of Stoke to the town of Newca/fle, as laid down in the plan. 


6th. That a canal from King's Bromley common may be conduéted up the valley of 
Litchfield Brooks, to the city of Litchfield, but at a very modeérate charge, to the tail of 
Stow pool, 


4th. That a canal being conducted upon a level from fome proper point of the main 
canal, at or near King’s Bromley common, the fame will meet the valley of the Tame, 
at or near Fezeley bridge; and by inverted locks a communication may be formed, and 
the navigation may be carried by that river to the borough of 7. amworth, the waters 
being pounded up thither by the mills at Tamworth. 


$th. That the branch of the canal, propofed to be carried to Longbridge, is capable of 
being extended, fo as to join the navigable river that falls into the weft fea; for it is but 
a little above two miles from Longbridge, to a meadow which lies between two hills near 
Harecaftle, in which meadow the waters that run into the weit fea divide from thofe that 
make their way into the eaft, and which therefore may be called the point of partition. 
‘The grounds between Longbridge and this point lie with a gentle declivity, and, ac- 
cording to a level taken by Mr. Hensnact, this point of partition is elevated above that 
of Longbridge a little more than go feet; but as one third part of this afcent lies within 
a quarter of a mile of the fummit, and as the ground there appears to be fuitable, 
a confiderable part of this afcent may be avoided, by a deep cut through the fummit, 
which will be of a moderate length, as the ground feems of the fame quality, ‘and to fall 
away much in the fame manner on the welt fide as on the eaft; and as, according to the 
report of thofé who know the grounds, particularly the meadows on the weft fide, are 
nowhere interrupted by rocks, or other remarkable obftruétions, a canal is by confe- 
quence as pratticable from the point of partition weftward, as it is from the fame point 
eaftward ; and the diftance is not near fo great to the navigable rivers on the welt, as 
on 


bey el 


on the eaft. It only remains tla: probable means be tho: 
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canal at the point of partition with water; for if this is d 





; : Y : ; one, the lower par 
fupplied of courfe: In refpect whereof it muft be oblerved, that the point of p 
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lies greatly under the level of jac i P ieeonr ae : 
g j e level of the adjacent hills, and confequently the fprings iffuing from 





aah ; ; 
may be nected fol MBE eo enya 

) everal n d; rder to fupply a refervoir in a proper 
place, above the level of the point of partition. Thefe fprings will be further affifted by 
water iffuing from the coal-pit drains that now are, and hereafter will probably be multi- 
plied, as the grounds hereabouts abound with coal, the greateft part of which isat prefent 
ungot; but fhould all thefe refources, in a dry feafon, prove too little, the navigation 
may be fupplied with water by the help of a fire engine, to return the Glee 
a lower level, where the colle 





tion of fprings may at all times be fufficient; fo that the 
water may be ufed as many times over as may be needful. 


gth. That from the beft information it appears, that the prefent navigation between 
Wilden ferry and Gain/brough is much obftruéed by fhoals and fcours, infomuch that in 
feveral places, in the common ftate of the river in dry feafons, there is not above 
8 inches depth of water, and that at fuch times, without the aid of flathes from Kings 
mills upon the Zrent, and the loweft mills upon the Derwent, the navigation would 
then be impracticable. 


roth. That, for thefe reafons, the purpofe of the canals before mentioned will not be 
fully and compleatly. anfwered, without an amendment of the navigation between Wilden 
ferry and Gainfbrough, either by an extenfion of the main canal from Wilden ferry to 





the tide’s way, or by fome other means that may effectually anfwer the purpofe; never- 


thelefs, I am of opinion, 


1th, That the purpofe of the canals already mentioned will in good part be anfwered, 
even fhould the obftruétions of the navigation between Wilden ferry and Gainfbrough 
remain as they are; for, notwithftanding thofe obftructions, a large quantity of goods is 
navigated up this part of the river with advantage, and if a canal is compleated, on the 
prefent plan, to Wilden, it will be ftill better worth while to conquer the difficulties 
attending this part, in order to get into a clear and complete navigation, that will carry 
goods, without obftructions, into the heart of the kingdom, according to the printed 
plan; and even acrofs the kingdom, if the fcheme fhould take place in its full extent; 
and whenever that is the cafe, it is not to be doubted but means will be found of 
rendering the navigation between Wilden ferry and Gain/brough equally perfect with the 


stl rath. In 
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rath. In order therefore that the boats which at prefent navigate upon the Trev 
may navigate freely upon the new canal, T am of opinion with Mr, Brinpiey, that 
the canals ought to be about 8 yards wide at the water line; and that the new canal 
may be of a fuitable cepth, when the ob{truétions below /Vilden are removed, the fame 
ought to be 2 feet 6 inches deep of water upon the fording-places, which ought to be 
fhoaleft, and 3 fect or 3 feet 6 inches in other places, to altow for mud, and fulficienc 
freedom for the veftels; and this depth will be of advantage, notwithftanding the want 
of depth of water below, becaufe the loading of two veflels from Gain/brouzh may be 
put into one at Wilden, and the loading of two veffels at Wilden brought in one 
from above. 





13th. That the lock gates being made water tight, as they are capable of being made, 
no mill can be deprived of any water. Farther, that one lockful to each boat, which 
on exact calculation is found to be a very inconfiderable quantity, in proportion to what 
is neceflary to work a mill for 24 hours ; the evaporation from the furface of the canals, 
and: leakage through the banks into the back drains, fearcely deferve mention, with re- 
fpeé to their effect on the mills. As to fifheries, they cannot in any wife be affected, 
becaufe the waters in the canals being nearly ftagnant, and clofed by the lock gates, 
no fith can pafs either way. 


14th. That the publick road being fupplied with fufficient carriage bridges, the water 
courfes with underground paffages, the communication between commons and private 
properties by a fufficient number of fording-places, well paved and floped, and no 
where above 2 feet 6 inches deep, and the banks, whenever the water of the canal is 
even with or above the natural foil, to be furnifhed with fufficient back drains, to con- 
vey any leakage of the water that may happen, to its proper and natural place of dif- 
charge; I fay, things being thus provided for, public and private roads, all neceflary 
communications between grounds and water courfes will not only be preferved, and the 
grounds themfelves freed from damage, but, on the other hand, many lands will be 
greatly benefited, by having plenty of good water for cattle, &c. 


Aufthorpe, 11th July, 1763. J. SMEATON. 


General 


Tere 


General ESTIMATE for making the canals and works for compleating ‘the na- 


vigation and branches referred to, in Mr. SMEATON’s report, upon principles 


of eftimation fettled between Mefits. SMEATON and BrinpLey. 


To making the main canal from Wilden Ferry to King's Bromley Common, bei 
25 miles, the perpendicular afcent 110 feet, wi 





in length 





9 locks thereon, = 







ing the great weftern branch, from King’s Bromley Common to Lon 





3d. To the fmall branch ont of the laft, proceeding from Stoke to Newcafils, being in length 
3% miles, upon a dead 
4th. To making the Li, 
near Litchfield, being in length 2} mile 


thereon, - - - - 


el, without a lock, cS ha = e a 





ley Common to the tail of Stowpeol: 
ndicular afcent about 18 feet, with 3 locks 





ill pool, being about half a mile, and per= 
lar afcent about 30 feet, with 5 locks thereon 


To making the Tamworth branch, from King’s Bram. 


sth. ‘To compleating the above into Lite! 
















Jey Common to Fazeley Bridge near 
Tamworth, being in length 1omiles, upona dead level, without a lock, = 
7th. To compleating the above by a crofs canal into the river Tame, being in length half a 
mile, perpendicular defcent 16 feet 10 inches, with 3 locks thereupon, - - 


Aufthorpe, vith July, 1761. 


faa 
32,054 10 © 
45,884 15 0 


3.806 6 o 


B99F (92 
3029 18 Oo 
9.431 12 0 


1,995 12 0 


100,198 2 0 





J. SMEATON. 


THC’ ay 


THE RIVER WEAR. 


The REPORT of J, Sparon, concerning the fituation of the firft lock 
upon the river Wear. 


AVING, in obedience to the order of the Commiffioners, at their laft meeting on 

the ad day of May, 1761, re-examined, as well the fituation ftaked out by me in 

November laft, as the fituation lately propofed by the Gentlemen Coal Viewers, who 

viewed and marked out the fame 176 yards higher up the river than the former ; and 

haying, carefully examined the river in both places, and alfo at intermediate diftances, I 
am humbly of opinion as follows : 


1ft. That the ereétion of a lock at the place marked out by me in November laft, can- 
not have the leaft tendency to prejudice the coal works underneath 5 for though the 
workings underneath are ever fo irregular, and though a thruft fhould have been brought 
on 2 pillars 30 yards ‘to the north of the lock, yet while thofe pillars are capable of 
fupporting the river Wear, they are capable of fupporting the lock. Nor will the 
placing of a lock there in any wife tend to weaken the body of folid matter inter- 
pofed between the bottom of the river and the bed of coal; for the fill has been found in 
the bottom of the ftaples at 21 feet from the furface of the ground, and it may be ne- 
ceffary to fink the foundation of the lock 24 feetabelow. the fame furface ; yet as the 
ftaples are funk 18 feet, or thereabouts, more northward than the utmoft limits of the 
lock wall; and fince it appears that at the verge of the water, and within the river, the fill 
lays as low, and in many places much lower than the intended foundation, there does 
not appear to be any occafion to fink into the fill at all; and yet in cafe there fhould be 
occafion to cut half a foot, or even one foot on the north’fide, into the fill, by way of 
bringing the fame to a level, (the fill appearing from the ftaples to rife with the-hill 
towards the north) yet as this will be replaced with matter much more compact and im- 
penetrable to water than the fill itfelf, it is not eafy to conceive that this can in the leaft 
prejudice the refiftance of a body of matter 12 or 15 fathom in thicknefs, being fo much 
down to the workings of the 5 quarter coal. 


adly. That it is practicable to build a lock at the place marked out by the Gentlemen 
Coal Viewers, 176 yards higher up the river than the former; but that fuch fituations 
will be attended with the following additional difadvantages. 


* if, It 


i 


Deron) 


1ft. It appears, that the fill laying at the laft mentioned place, at a medium, 12 feet 
wer than the foundati c e carryi i 5 ete 
a we ‘i e a c we of the lock, the carrying the foundation one foot and a half 
ower than neceffary, w e attended wi ‘ 

OM : eceffary, will not only be attended with a confiderable charge, but being a 
quick fand down to that depth, the drainage of the water, and fecuring the fides of the 
: pit is the bortom is finifhed, will be much more difficult and expenfive alfo. And 
a(tly, as there will be a neceflity of making a channel for the paffage of the veftels on 





> ry Gde. ji - ] 
the north fide, into the lock, from the tail of the lock, as propofed in its former fitua- 
en; it will therefore be neceffary to dredge the whole diftance of 176 yards; and not 
only that, but to fecure the fide of the channel next the river with a proner fence, to 
prevent its being filled with the filt of the river upon the firft hood; and as this is awork 
capable of eftimation, I have hereto annexed an Eftimate thereof. 


Durham, 20 June, 1761. J. Smzaton. 


ESTIMATE for the probable expence of clearing the channel of the river Wear 
176 yards, being the diftance of the fituation of the firft lock, as propofed by the 
Gentlemen Coal Viewers, above the fituation as ftaked out in November 1760, 
by Jonn SMEATON, 








L 








be its 
To 176 yards of water-tight wearing, at 4/. 104. fer yards - sag =< = Sepals omic 
To fixi temporary crofs dam, at the tail of the #’ear, and taking the fame away, = - = 10 0 © 
Yo drainage of the water while the filt is getting out, fuppofing 30 days, at 65. 3d. per day, 10 00 
To getting out 1760 cube yards of matter, at 64. - - - - - Ea ae 44 00 

856 0 0 


To unforefeen accidents atao per Cente BS!" vz a) 


941 512 oO 





N. B. The 176 yards of water-tight dam is intended to be executed with oak, in a 
durable manner, fo as to remain a fence againtt the filt of the river. 


rca ted 


; bas! 1S had 
D2 General 
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General ESTIMATE for compleating the firft lock and dam, at or near Jackson's, 
near Harraton, upon the River ear, 











To clearing Biddick Ford, and two other fhoals between that and Mr. Lamdion's engine drain, a 4 4 
To wearing and dredging 176 yards from the bottom of the caunch below ia se. ds 
Fackjon’s Ford, up to the tail of the lock, as per former eftimate, — 941 12 0 
To probable expence in the foundation of the lock at Jack/on’s Ford, fupe- 
rior to that in its firit intended fituation, - - - - = = 258 8 0 
—— 1200 oa 
To expence of building the lock in its firft fituation, - = = - = 900 0 Oo 
To ditto of the dam adjoining, - - a5 ae - - 600 00 
Yo cutting the ground drain of the water and temporary dam to both, at 
leat, - - - - - - - - - - - goo 0 0 
_ 2000 0 o 
Expence of the navigation from Briddick Ford to new bridge, . - - - 3700 0 0 





N. B. 1ft. The expence of the machines, fhops, utenfils, &c. together with the ne- 
ceffary materials for beginning the work, will be at leaft 1o00/. and if the work goes on 
no further than the firft lock, there will be at leaft 500/, loft by the articles juft men- 
tioned, which otherwife would ferve for the whole. 





=== ___—_———— 


THE RIVER CALDER. 


Comparative ESTIMATE for carrying on the navigation of the river Calder, by 
means of a long cut from the figure of 3 lock at F, to above Dew/bury low ford 
at H, and of carrying it partly by the river and partly by 3 fhort cuts as in the 





general plan, 
ESTIMATE for a mile of cut. 

Cer eo 
To r4acres of land at 50/. per acre, - - 2 5 - = 4 i. °° 

To cutting, at a medium, 6 feet deep, 16 feet wide at bottom, and 36 at top, at 3d, per yard 
cubic, - - - - 5 2 - a 4 - 381 70 
To fodding and batting down the banks, and fowing them with hay-feeds, at 2s. per rood, 41 16 0 
To extra work in forming 8 pafling places, at 5 /. each, - - . - ed Oman, 
To 14 quarters of hay-feeds, at 7s. per quarter, - - . * "9 =iieee 19). 0 
Expence of land, cutting, &c, per mile, - - - - * Come OSMea 0 





ESTIMATE 


ESTIMATE for the navigation by the long cut. 


To 2! miles at 1168/. 1s, per mile, land and cutting, - = A 
To extra work in digging two lock-pits, at 30/. each, - 3 
'To 3 carriage bridges of wood, at 60/, each, - 5 : 7 
To 3 tunnels for draining, at 10/. each, - a 1 A 
To 1 lock building, at Goo/. and 1 ditto at 4oo/. n = = = if 
To 1 low dam at the head of the cut, - - - : = = ~ 
To extra work in banking near Milibank Quarry, and cutting through a rijing ground near 
the Warren Houfe, 2 2 > 5 : : fs : 


To contingencies on the above articles at 10 ser Cent. - - = Ae 


ESTIMATE for the navigation as by the general plan. 


To } ofa mile of cut, at 1168/. per mile, = - = = a 5 
To extra work in digging 3 lock-pits, at 4o/. each, - - = e - 
To 3 tail-bridges for the locks, at 20/, each, - : 3 = ef 
‘To 1 tunnel for drainage, at 10/. - - - - - a 
To 2 locks building at 600/. and 1 at 40o/. - - - - 3 
To 1 dam at 500/, and 1 ditto, at 300/ - - - = = 

To extra expences in crofling the Calder, C - 
To extra expence in removing the new mill cloughs, and fetting piles to prevent the boats 


going over the dam, : 


ie 
wt 
” 


To contingencies on the above articles, at 20 fer Cent. : 
Total 








be tbs 
2628 2 0 
60 00 
180 0 0 
30 0 0 
1000 oo 
300 oo 
150 0 0 
4348 2 0 
434 16 0 
4782 18 0 
1022 0 0 
120 50 0 
60 00 
10 0 0 
1600 0 Oo 
800 0 9 
100 0 0 
100 9 0 
—_—— 
3812 0 0 
762 8 Oo 
—_——, 


4574 8 
— 
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TETNEY HAVEN NAVIGATION. 


The REPORT of Joun Smearon, Engineer, concerning the practi- 
cability, €&c. of a fcheme of navigation from Tetney Haven to Louth, 
in the county of Lixcoln, from the view taken thereof in Augutt, 
1760, as projected by Mr. Joun Grunpy, Engineer. 


pees carefully examined the fcheme of navigation propofed by Mr. Joun 
Grunpy, for making a navigable canal from Tetaey Haven, to the upper end of 
Avingham out-fen; and from thence to join the river Lud, or Louth river, between 
Ringer's drain and Avingham mill; and from thence, partly by the courfe of the river, 
but chiefly by a new canal, up to new bridge, at or near the town of Louth; and 
having carefully compared the faid {cheme with the lands through which the aforefaid 
navigation is propofed to pafs, and alfo examined, as well the principal water-courfes, 
eau-moats, and out-falls, as the havens and communications with the fea and river 
Humber, which relate to the above faid fcheme, | am of opinion as follows: 


aft. That Tetney haven is the moft proper out-fall for a navigable canal, as being 
both fafeft and deepeit, and affording a communication with the inland navigations of 
Yorkfoire and the Trent, for flat-bottomed barges, without going to fea, which, at fome 
feafons of the year, would be dangerous or impracticable, 


ad. That the courfe of the intended canal, as laid down in Mr. Grunpy’s plan, 
from Mr. Youne’s warehoufe, near Tefwey haven, to its junction with the Louth river, 
between Ringer’s drain and Avingham mill, is the moft eligible pofition, both for the 
purpofe of navigation and drainage, as pafling in general through the loweft grounds. 


3d. ‘Phat the reft of the intended navigable courfe, from the junction of the canal 
with the river as aforefaid, to New Bridge, near the town of Louth, as marked out in 
the faid plan, is alfo very proper, and’does not feem likely to be attended with any par- 
ticular prejudice to the owners of the adjacent grounds, more than what is infeparable 
from the nature of the undertakings of this kind. = 


4th, That the owners of the low grounds, that are liable to be affected by the 
Tetney river, will, in particular, receive great benefit from this undertaking ; becaufe, 
sth. The 





{ipo 


we 


J 
sth. The 


meets the fea fluice or lo 


water of Tet, 





river being received into the navi 






Ble canal before j 









<, as the water of this canal is, by the faid propofed fcheme 
) ’ 


to be kept conftantly lower by 1 foot than low water mark of the Tetney river, under 


Sheep's bridge 






t follows, that the furface of Terney river will, at its out-fall into this 
canal, be kept at leaft one foot yer ould be by placi fax (lyy} 

Car il; el pt at leaft on foot lower than it could be by placing a fea fluice at or near 
»'s bridge upon the prefent courfe of the river. 





4 Sorera re os ie re raey he 1 { ‘ 
6th. I am of opinion, that the carrying the navigation up the Tetney river further 


than Sheep’s bridge, will no way contribute to the more effeétual drainage of the Tetney 
x *) = ¥ 2 c . a a . . 

lands, and-will carry the canal confiderably out of its due courfe; but that a navigation 

for lighters and {mall vef 





els may be feparately made up the Zetney river to Telney, at a 
finall expence. 


th. That the furface of the water of the canal, being kept one foot lower than the 
point of low water at Sheep's bridge, will be lower than the furface of the water in all 
the drains that it will interfeét; and confequently, that the water of thofe drains being 
turned into the canal, will afford a means of draining thofe lands more effectually, or 
may occafionally be kept up at their prefent level by {mall fhuttles, or ftops, near the 
fide of the canal. 





8th. Where the paflages for waters from fprings, for watering grounds and’ other 
purpofes, are interfected by the intended canal, and are defired to be continued in their 
prefent courfe, they may be continued by fubterraneous paffages or tunnels, as has al- 
ready been obferved in Mr. GRunpy’s Report. 


gth. That the principal conveyance of {pring water next to Fetney river, appears to 
be that of the North Coates Fleet, the furface of which lays higher than the furface of the 
intended canal, and therefore will difcharge itfelf into the fame; confequently, if there 
fhould be any objection from Tetney, againft {upplying the navigation in dry feafons from 
their river, fuch fupply may be had from North Coates Fleet, or other fources, having 
communication with the canal upwards. 


roth. Lam farther of opinion, that which ever of thefe ways are thought moft eligible, 
that the fea lock ought to be provided with ebb-gates, or gates pointed landward, as well 
as feaward, that the water may be retained in the canal to its due height, and to enable 
the veflels to pafS a all times when there is depth of water without the fea-lock ; iralfo 
appears to me, that the purpolt of the’ lock will: be: as: effectually anfwered, by taking 


* 1 ing in two, 
in one veffel at a time, as by taking in rath, That 
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rith. That in cafe the {everal parifhes concerned.could be agreeable, that the redun- 
dance of one parifh fhould contribute to the defects of another, this canal would be the 
beft means of performing it; for a part of the water of North Coates Fleet, or Tetney 
river, being admitted into the canal, all thofe grounds contiguous, or which might be 
brought to communicate with the canal, quite up to 4vingham out-fen, might, by proper 
drains, be fupplied with fpring water. 


rath. That according to the modern practice of building locks, they are capable of 
being made and preferved water-tight, wherever this circumftance is neceflary. 

13th. That according to this fcheme, no water will be turned away from Ringer's 
drain, and the eau-moats, except what is neceffary to fill a part of the firft lock upon 
the canal near the upper end of 4vingham out-fen. 


14th. That on the 7th day of Augutt, 1760, after the drieft feafon that has been known 
in the memory of man, I carefully examined the difcharge of water by the Louth river in 
24 hours, at Thorold’s mill, being the firft below the new bridge at Louth, and com- 
pared the fame with the difcharge at 4vingham mill, and found the quantity fuch as to 
fill the faid firft lock, near the upper end of Avingham out-fen, to the height required 
for the paflage of a barge 200 times in 24 hours. So that, even in the drieft feafons, the 
quantity of water expended by the navigation will be fo very inconfiderable, in propor- 
fion to what will {till remain, that the difference will be quite infenfible to the occupiers 
of lands. 


rgth. That there is a pofibility that even this inconfiderable lofs of water may be to- 
tally prevented in fcarce water times; but at an expence to the undertaking which fo in- 
confiderable a quantity does not feem to merit. 


16th, That the courfe of the river from the place of junction of the canal therewith 
to the town of Louth, being narrow, crooked, and generally fhallow, with level mea- 
dows on one or both fides, and fearcely any part of it ina navigable ftate ; E apprehend it 
will be more eligible and lefs expence to dig a new canal, with locks upon the fame, 
at proper diftances, than to purfue the old courfe of the river; and that the {cheme above 
referred to, is very proper for this purpofe. 


37th. That the rife of the river, from the place of junétion of the canal with: the 
river, as aforefaid, to Keddington old mill, is very gentle, being in length about 2; miles, 
and. 


and rife about 24 feet, according to Mr. Grunpy’s furvey; from thence to a meadow a 


little below the leather mill the afcent is more fudden, being 114 feet in three quarters 





of a mile; and frédm thence to the new bridge at Louth fill more, being about 21 
feet in the fame fpace. 


18th. I am therefore of opinion, that the diftance of three quarters of a mile from 
the leather mill, to the new bridge at Louth, will be, in proportion to the diftance, the 
moft expenfive part of the undertaking; but that a confiderable fum will be faved by 
terminating the navigation at Kiddington old mill, to which place it may be brought on 
very moderate terms. 


Aufthorpe, July 14, 1761. J. Smzaton. 


GENERAL ESTIMATE of the expence of making a navigation from Tetney Haver 
to Louth, according to Mr, Grunpy’s plan, 


For barges with ca- For barges withca- For lighters 





nals wide enough for nals for one, with drawing 
two to pafs in all — pafling places. 2 feet water: 
places. 
Le Le ii 
en to the new bridge at Louth, 15,599 13,686 10,884 
¢y Haven to the meadow below the 
leather mill, - St Se a= 12,968 11,241 8,931 
From Tetmey Haven to Keddington old mill, 11,098 9481 7:589 
From Tetney Haven to the top of Avingham 
out-fen, - - - - - - 9,853 65566 59312 


N. B. In the above eftimate the expence of procuring an aét of parliament is not in- 
cluded. The marfh land is eftimated at 10/. and the meadow at 20/, per acre 3 the 
ground covered is reckoned at half value, or, what is the fame thing, at half quantity + 
the quantities to be purchafed are as under, fo that whatever alteration there may be in 
the price now fuppoled, the difference may be applied without affecting the other articles. 


2 barge canal. 1 barge canal. canal for lighters. 

aeress acres. ‘ ~~ acres. 
~ - * ° 
Marth lands, " m 57 ‘4 “ 452 is p ; pe 
Meadow land, = - 32% = ai 26 as 2) 
62} 
Total acres, 89% Mt ; ry 
J. SmeEaToN. 


Aupthorpe, July 145 176: * ihe 
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RIVER WITHAM. 


The REPORT of Meffrs. Joun Grunpy, Lanerey Epwanns, 
and Joun Smraron, Engineers, concerning the prefent ruinous 
ftate and condition of the river Witham, and the navigation thereof, 
from the city of Lincoln, through Bo/on, to it's outfall into the fea ; 
und of the fen lands on both fides the fuid river: together with pro- 
pofals and fchemes for reftoring, improving, and preferving the faid 

" Tiver and navigation, and alfo for effecting the drainage of the {aid fen 
ands: to which is annexed a plan, and proper eflimates of the 


expences in performing the feveral works recommended for thofe 
purpofes, 


Nake Oo) DeUieG a fo) Ny 


"LE tiver Witham, from Lincoln to Bofton, falls in a crooked courfe through the low 
‘ grounds of the feveral lordfhips following, on the fouth fide thereof, viz. Lincoln, 
Canwick, Wafbinborough, Branftcn, Potter-Hanworth, Noéton, Dunfton, Metheringham, 
Elankney, Marton, Timberland, Timberland-Thorpe, Walcot, Billinghay, Billinghay-Dales, 
and Dogdike, to Chappel Hill; and on the north fide through the low grounds of Monks, 
Greetwell, Willingham, Fifkerten, Barlings, Stainfield, Bardney, Southrey, Tupholm, Bucknall, 
Horfington, Stixwold, Swinefike, Weodball, Thornton, Kirkffead, Tatterfball, and Coningsby 
and from the faid Chappel Hill it runs, in a very crooked and meandring courfe, betwixt 
the large and extenfive fens called Holland Fer on the fouth, and Wildmore and Weft 
Fens on the north, to Room’s Hall, and from thence, through fome inclofures, to Be/fon, 
and from Bofon, through the High Marjbes, into the great bay called Metaris Efua- 


rium. The diftance from Lincoln to Bofton, by the old courfe of this river, is about 
43 miles, 


This river has formerly been a very good navigation from it’s outfall at the Scalp 
to Byffor, (which is about 4 miles) fufficiently capacious and deep to navigate large 
fhips into the town, and from thence to convey barges, keels, and other veffels, to 
Lincoln, almoft at all times in the year; and a very extenfive and advantageous branch 
of commerce has, till of late years, been carried on by the faid river, to the great benefit * 
and advantage, not only of the city of Lincoln and town of Bo/fon, but alfo of the feveral 
towns and villages adjoining upon, and contiguous to it, through an extent of country 
for many miles jn length and breadth. 


It 
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Yr was alfo, when in the aforefaid ftate and condition, the mother river and outfall 


for the drainage, not only of the low grounds and fens aforefaid, but alfo of the low 


grounds of North Kyme Fen, South Kyme Fen, Hart’s Grounds, Great and Litile Beets, 

Rakes, Heckington Fen, Lady Frazer's 600 acres, Ewerby, Howel, Afgarby, Great and 

Little Hales, Brothertoft, Anwick, Rufkington, Dorrington, Digby, Marebam, Hurdle-Houfe, 

Revefly, Middleham, Maor-Houfe, Meer Booth, Hermitage, Newhbolme, Weft-Houfe, Lang~ 

rike, Frith Bank, Langworth, Stwinecote, Stickford, and Stickney ; and alfo of many 

low grounds and fens lying more diftant and rernote therefrom, (but having their ou! Ils 

for drainage into it) containing in the whole, by eftimation, upwards of 100,000 acres. z 


This once fo flourifhing river and country have, for many years laft paft, been falling 
into decay, by the banks of the faid river being fuffered to becom \ 


incapable of fultaining and confining the water in times of high coun! 

thofe Alood waters, which were neceffary and ufed heretofore, by the 
weight, to cleanfe out the fand and fediment brought up by the tides, have bee 
now are, fuffered to run out of their ancient and natural courfe, and expand over th 
adjoining fens and low grounds, whereby thofe fands, for want of a reflowing 0 


p 
ve 


ind 
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To find out proper and neceffary expedients to improve this river and fens, furveys 
and levels were taken, fome years ago, from Wiberton Roads to Linceln, not only alone 
the courfe of the faid river, but alfo on the adjoining fens and low grounds, to compare 
their different furfaces, both with refpeét to the faid river and their outfalls to fea; in 
confequence of which a {cheme was formed, and publifhed in the year 1744, by Metis, 
Grunpys, Engineers, recommending fuch expedients as, to them at that time, appeared 
proper for effecting the above defirable purpofes; upon which, feveral meetings have from 
time to time been held, to confider this and other {chemes, and many claufes were pre- 
pared for a bill, particularly at a meeting held at Lincoln, in November, 1753, and others 
fubfequent thereto. 


In the year 1760 Mr. Lancuey Epwarps was employed to make views of the 
premifes in queftion, and fince then Mr. Grunpy, the fon, has refurveyed the river and 
fens, and both have made their feveral reports thereupon; which faid furveys, levels, 
refolutions, and reports being duly confidered, and a frefh view taken of the river and 
fens in O&tober, 1761, by Mefiis. Groxpy and Epwarops, in conjunétion with Mr. 
Joun Smeaton, Engineer, we, the faid Joun Grunpy, Lancrey Epwarps, 
and Joun SMEATON, are jointly of opinion as follows, viz. 





_—SSSSS——SssssSS— 


R.EP ORT, 


the firft place it appears to us, that from the great tendency of this river to filt, and 
the great advance the fame has made in the {pace of 20 years, that in all human pro- 
bability within the compafs of a few years more, not only the outfalls of the prefent 
effective drains near Bo/ton will be totally loft, but the whole river landed up, unlef& 
fufficient meafures are fpeedily taken to prevent it; and the moft eligible means for fo 
doing, we conceive, will be to make and preferve a mother river, of fufficient depth and 
capacity, to effect a general drainage of the feveral fens and low grounds aforefaid, and 
alfo to reftore this loft navigation, from the fea through Bo/fox to Lincols, and into the 
Brayford Meer, (which has a navigable communication through the Fofdike with the river 
Trent) upon the following principles, and by the following methods, viz. 


Ga . ft. That 


[ 29 } 


1ft. That the new propofed river be made in the thorteft direétion that can be, con 

ct C a be 
fiftent with the loweft furface of the country, confidered in a medium proportion, and 
moft convenient for receiving the waters thereof. 


od, That its dimenfions be fuch as to be capable of re 





ing and difcharging, not 





only all the upland waters, but alfo all thofe of the { 
fall into it. 


ich rivers and drains that 


3d. That its banks be made of fufficient ftrength and height to confine the fload waters 


is and 


within them, and to force them down to fea, without overflowing the adjoini 





low grounds, 


4th. That its bottom be made with a regular declivity from Lincoln to the fea which, 





according to the levels, will be at a medium near 5! inches per mile. 


5th. To colle& all the living waters into this new river that can be obtained, by 
fcouring out and imbanking all fide rivers, rivulets, and brooks that bring down fuch 
gh country into it, in order to obtain a reflowing force that 
iving out fuch matter as is left by the tides, by which means only 


living waters out of the hi 
fhall be capable of dr 
an be preferved open and clean, 





the outfall below 





6th. To ftop the tides from flowing at all into this new viver, that its depth and di- 


menfions may be preferved. 


wth. That this work fhall be fo conftrudted, that navigation may be carried thereon fo, 


as in no wife to interfere with, or prejudice the drainage. 


8th. That the neceffary works be conftruéted to retain the frefh water, to be made ufe 
of as occafion fhall require, for the well watering the faid fens and low grounds in dry 
feafons for the ufe of cattle, &c. 


And Jaftly. That no {alt water be admitted into the mother river, or drains, above 
Bofton, by means of the propofed nayigation. yt 


The 


| 
The SCHEME for the Drainage. 


it. TO erect a fea Mluice, for ftemming the tides between Lodowicks Gowt and Bofton 
Bridge ; and we recommend a piece of ground, commonly called Harrifon’s four acres, at 
(A) (fee the plan for that purpofe), the floor whereof to lie level with low water mark 
at Wibberton Roads, and its neat capacity or clear waterway to be 50 feet, with three 
pair of pointing doors to the feaward, to fhut with the flow of the tides, and drop or 
draw-doors on the land fide, to be fhut occafionally, to retain frefh waters in dry feafons ; 
the top of thefe draw-doors to be gaged to fuch a height, as to retain the water of the 
river, not higher, at ordinary feafons, than 2 feet below the furface of the loweft lands 
that drain therein. 


ad. To make a new cut from this fluice to, or near, Authony’s Gowt, (A B) in 
as ftraight a direétion as the nature of the ground will admit of; %o feet broad at the 
top, 50 feet broad at the bottom, and ro feet deep: and from the faid place at, or near 
Anthony’s Gowt, to make a new cut (in as ftrait a direéticn, alfo, as the nature of the 
ground will admit of) through Wildmore Fen to Chapel Hill (C), at a medium, 66 feet 
wide at top, 50 feet wide at bottom, and 8 feet deep. The earth coming out of this 
new river to be difpofed of in forming banks, which are propofed to be fet 40 feet 
diftance from the Brink of the river. 


3d. The river, from the upper end of this new cut, at Chapel Hill, to Lincolit, is pro- 
pofed to be continued in its prefent courfe; but the fhallow parts thereof to be feoured 


out and deepened, where neceffary, fo as to be every where of the following dimenfions 
at a medium, viz. 


For three miles and a half above Chapel Hill, 60 feet broad at the top, 40 feet broad 
at the bottom, and 5+ feet deep below the prefent bottom. From thence to Wajhingborough 
lordfhip, above Branffon Dyke, (being about 123 miles) this river (having the waters of 
feveral rivulets and brooks to receive within thofe limits) fhould be 40 feet wide at the 
top, jo feet wide at the bottom, and 2 feet deeper than its prefent bottom, at a me- 
dium. From hence to Stamp End, in Lixcoln, (being about 10 miles) to deepen the 
fhoals in the old river, fo as to be 30 feet broad at the top, 24 feet broad at the bot« 
tom, and 2+ feet deeper than they now are on an average, 


4th. The 


fen a 


i maltecandienedt ; “ ; 
4th. To make and erect one waggon bridge at (D), and two horfe bridges, (E and F), 
with neceflary gates fences for continuing the roac 


nore and Woft Fens from Hollan 





and ether communications, 











and for divicing the 


sth. Vo fcour out and imbank Kyme Eau, from Dam 


; pford Nuice to the river, or fo 
much further as may 


s may be 3o feet feat, 6 feet at 





be found neceffary, fo that its bar 
the top, and 6 feet high. 


Wheto c Dig [h 
6th. To fcour out Tatterfhall Bane, from the mouth thereof to Dickinfon’s engine, and 
repair the banks thereof, fo as to be 30 feet feat, 6 feet at the top, and 6 feet high. 









7th. To fcour out and imbank Bil ry Skirth, from the Witham to Billinghay Town, 
menfions as the former; and alfo to {cour out and 
, to Kyme caufeway bridges, fo as to be of pro- 
portionable dimenfions, for draining the low grounds above the faid caufeway. 


fo that irs banks may be of the fame 





imbank the Skirth, from Billinghay T 


8th. To fcour out Barlin 





g’s Eau, from the river to Barling’s Abbey, and repair the 
banks thereof, fo as to be 15 feet feat, 5 feet at the top, and 5 feet high; and alfo to 
dike out and embank § 





id Beck proportionable to the former. 


gth. To fcour out and imbank Dun’s Dike, from the river Witham to the Carr Dike, (or 
inftead thereof to reinftate the Car Dike, and turn its waters therein,) fo that its banks 
may be 15 feet feat, 5 feet atthe top, and 5 feet high. 


roth. To fcour out and imbank Noffon Dike and Hare's Head Drain, from the river to 
the Carr Dike, fo that its banks may be 12 feet feat, 4 feet at the top, and 4 feét high. 


ith. To fcour out and imbank Wa/bingborough Beck, from the river to the Carr Dike, 
of the fame dimenfions as the laft. 


rath. To fcour out Tuphem Dike, Bardney or Tileboufe Beck, Southery Eau, and Stix- 
wold Beck, and imbank the fame proportionate to the flood waters they bring down. 


N. B, Lodowick’s Gowt will be wanted for difcharging the river waters during the exe- 
cution of the work. 


And, for the more certain drainage of Wildmere and Weft Fens, a new cut and fluice, to 


; by the fide of the faid new 
fupply the place of Anthony's Gowt, be made and erected by the fide o: propated 


[ged 


propofed river, and that the Boor thereof be Ieid as low as the bottom of the faid 


river. 


When the works above recommended are put in practice, and have had the neceffary 
time to produce their effects upon the out-fall, we are of opinion, that the furface of the 
water in the New River will be capable of running at leaft 4 feet lower at ordinary feafons, 
than at prefent it can do, and conféquently that not only all the lands lying immediately 
thereupon will be put into a condition of effectual drainage, but alfo fuch parifhes which 
at prefent drain by engines into Holland Fen, or into the feveral fewers bordering there- 
upon, and will likewife be of fervice in affording a more ready difcharge of the downfall 
swaters from the lands lying ftill further from their out-fall. 


SS SSS 





The SCHEME for Navigation, viz. 


1. TO ereét alock with two pair of doors, pointing to the landward, for the purpofes 
of navigation, and one pair of doors pointing to feaward, to keep out the tides. 


od. Upon mature confideration, and comparing the advantages and utility with the 
increafe. of expence, we are of opinion; that locks are greatly preferable to flaunches; 
though the expence of the former will be confiderably more than the latter. We there- 
fore propofe to ereét three locks in proper places, by the fide of the mother river, betwixt 
the fea fluice and the city of Lincoln, to retain the waters therein for the purpofes of 
navigation in dry feafons (which at the fame time will be fubfervient to the watering of 
cattle) and one above Sincil dike in Lincoln, to communicate the navigation of the Witham 
with the Fofdike; but that the faid locks may not be prejudicial to drainage in wet fea- 
fons, the three former are to. be fo limited in their height, that they fhall not retain the 
waters of the main river any higher than within two feet of the natural furface of the 
loweft grounds above them ; and the weirs or waftes appertaining thereto, fhall be com- 
pofed of flood gates, which together fhall be of the fame capacity with the river, in the 
refpedtive parts where fuch locks are to be ereéted, and the latter (propofed fo be erected 
above Sincil dike) (hall be limited to fuch height, as not to pen the waters higher than 
the prefent tatural ftaunch at Brayford Head, and that a wafte or weir be erected at the 
upper mouth of Sincil dike at.G, at.the fame level with this lock, fo that no prejudice mer 
: é 





¢ ; 
of the locks, and 
apDrOdGhia manwaan: ‘ 

pproach of any flood, or when t 


is propof 








vater, a dwelling houf 





-d to be built againft each ! 


man to be d in each to take care thereof, 





r} ‘apy 7 a . 
4th. To deepen the bed of the river, betwixt ftaunch and ftaunch, fi 


surNOle year uae eee ; ‘ 
purpofe of navigation, which at a medium will be about 13 inches 
es, 


ale 


€ 3 tect navigation, 





th. To make proper hatir 


the faid riv. 







*r, and that 





may 
and fences be put down bet 












ch dor 





1e W 





for the 


ill 


or men and horfes on the banks and forelands of 
be done thereby, proper gates, bridges, ftyles 
t property and property, through which the faid halingways 


An ESTIMATE of the expences that will probably attend the execution of the fore- 


going propofed works, viz. 
The SCHEME for drainage. 


The fea fluice near Boffon to be laid level with the low water mark at Wibberton roads (which 
is 3 feet 1 inch and g parts lower than Lo. 





wick’s Gowrt) with a timber floor, fupported by 

braces and tyes, with a fuperftraéture of brick and ftone, with 
three arches to contain 50 feet neat waterway, the fea and Iand doors of oak, é&e. &c. 

To making the new cut from this fluice, to or near Anthony's Gowt (being 760 roods at 20 feet 
to the rood) {u as to be 80 feet broad at the top, 50 feet broad at the bottom, and 10 feet deep 
ata medium, will contain 32! floors in a rood, and for the whole length 24,700 floors, 
which, as the earth is to be barrowed to the diftance of 40 feet from the brink of the river on 
each fide, and laid in bank fathion, and on account of the great depth of the faid cut, will 
colt about 5s. per floor (or 490 cubical feet) and comes to - - 

The inclofed land to be cut through will contain about 6 acres, which, at 30/. per acre, comes 
to - - - - - - % 

The forelands and cover of the banks will contain about 133 acres, which, at 15/. peracre, is 


dovetail and bea pil 





"The commons to be cut through will contain 22 acres, which, at 10/, per acre, is - 
The forelands and caver will be 49! acres, which, at 5/. per acres is - - 
F Carried over 


Le nd 
4000 0 0 
6175 9 O 

180 0 0 

202 10 0 

220 ° 

246 5 0 

— 
33023 15 0 








making a new cut 


4s) 66 fi 


Tessie) 


n ESTIMATE of fuch works as concern navigation only, viz. 


To making and ereéting the fide lock or penn fluice, as propofed in the fcheme 2 

Yo building 3 locks with proper wattes and flood gates, as per {cheme, between Chappel Hill 
and Lincoln - - 5 © 

'To three watch-houfes, and purchafing the ground - 5 = 

To ereéting the propofed lock in Lincoln above Sincil Dike, as per {cheme - A 

"There will alfo be a neceffity to deepen the bed of the mother river for the purpofes of naviga- 
tion, over and above what is required for draining, upon an average 13 inches, from Chap- 
pel Hill to Lincolz, which is 26+ miles, and will coft about 8o/. per mile, and comes to 

And for deepening the paffage from the lock above Sincil Dike, through the high bridge, into. 
Brayford Meer - = - - - = ee 

To materials of barrows and planks, engines, gang ladders, treffells, &c. for this work — ee 

‘To unforefeen contingencies and fupervifing the works - - - = 2 


‘Total for navigation - : a 





a 





ih, apeol 


4th. Now confidering the great difficulties and obftructions that occur in the river, b 
igton’s Mill and Langford Church, a {pace near upon 7 miles, and the ‘3 
part worthy of confideration appears at prefent ina navigable {tate See t the fj me 
aforefaid, about three quarters of a mile between Boreham Bridges atl Pa a i ae 
confidering that the extra charges in getting into and out of the five in oe to Dee 
. this fpace, would nearly be equivalent to the expence of asitinting acut b the ti 
: : 1 ‘ 7 T am therefore of opinion, that the moft cheap, as well as effeétual metho malig 
é ; a navigation, would be to defert the river at an elbow about half a furlong above Har- 
rington’s Mill, veering away towards the fouth-eaft till it meets the high ground, and 
then purfuing the flirts of the rifing ground, that is, as much as poffible the confines 
between the upland and the meadows, which is in general land of the leaft value. 
may be continued with very little interruption on the fouth fide of the 
point aforefaid, juft above Harrington's Mill, to another point a little bi 
Church, making locks at proper places, fo as to fuit the declivity of the ground. 





concernin 


A cut 


gth. The courfe of the river below How Mill becomes again narrow, Shallow, wind- 
ing, and obftruéted with weeds for a fpace of 2 miles, and is not fufficient for naviga 
tion till about half a mile above Bealy Mill, and from thence it holds good to 
Mill. oft ss 


long below t mill, ¥ ere tl er rkable ro. the nor ' 6th. The fpring tides flow about 5 feet at the tail _ fo 
1 t up thither at thofe tides to take away the oods. smon neap tides there is 
or no flux here. The diftance from: to Malden, by he courfe of the river, is fome~ 
what lefs than a mile; and the water runs upon a gentle declivity at low water, 7 
thofe mills to Malden Bridge. he common {pring tides ow 8 feet, v 
Malden Bridge, and the neap tides about 3 feet; but the neap tid 
fhort, even here, as not to rife above 1 foot. Thefe obfervatio 
si gee b , were taken partly from my own obfervations © i ' 
withe sian BAand tena re Sa ee information I could procure upon the p! 
with beds of f nd | | ve a mile, : Haste destteazrs ey 
; onfidering the natural 
m of opinion, that the 





den’s houfe ; 


4th. Now 









Peele 


fouth, and keeping down the meadows to drop into the river a little above Adalden Bridge, 
on the north fide of the river. 


/Tis true that the cut might ultimately drop into the river jut below Bealy Mill, 
which would five about three quarters of a mile of cuts but as there is, according to the 
above information, at a medium, near 3 feet more tide at Malden Bridge than at Bealy 
Mill, the difference would be, that in one cafe a communication between Chelmsford and 
Malden would feldom be interrupted, and in the other cafe never open but at {pring tides. 


Upon the whole, I am of opinion, that though there is a pofibility to make the river 
Chelmer navigable by its natural courfe, yet there is fo fmall a proportion thereof that 
is at prefent adapted to navigation, that it will prove the leaft expence, and by far the 
moft eligible method, to perform the fame chiefly by canals, in the manner above fpe- 
cified, which canals being fupplied with fufficient bridges for the public roads, carrizge 
and other bridges for communication between private properties, under-ground tunnels 
and paffages for brooks and water-courfes, and back drains for carrying off any foakage 
that may happen where the water is confined by banks above foil; I fay, things being 
thus provided for, the private properties of land will be no otherwife affected, than by 
fo much diminution as fhall be neceffary for the works themfelves. And having made 
obfervations on the quantity of water current in the Chelmer at the time of this view, I 
am of opinion, that one 6oth part thereof will be fufficient for pafling one veffel per 
day, and confequently that the mills will not be fenfibly affected by lofs of water, 
at the fame time they are moft of them capable of being improved to near double 
their prefent produce. Laftly, having confidered the above particulars, and made an 
eftimate of the expence, fo far as I can judge without a more particular and accurate 
furvey of the whole, fappofing the length not to exceed 13 miles of new canal, the whole 
fall not exceeding 67 feet, and the value of the land not exceeding 60/, per acre, 3 feet 
navigable water, and the whole performed fo as not to require above 1/. per Cent. per 
Am. of the firft expence to keep the fame in repair for ever, may be done for 16697 /. 


Aufthorpe, 21 June, 1762. J. Smeaton. 


The 


eco 
POTTERICK CARR. 


he REP { TON, Engineer i i 

The R ORT of Joun Smeaton, Engineer, concerning the drainage 
of Potterick Carr, near Doncafler, in the county of York ; froma view 
and levels taken in July, 1762. 


OTTERICK CARR is a fenny piece of ground, containing, as appears by an old 

furvey of Saxton’s, about 2300 acres: in its prefent ftate, no brook or fpring of 
any account difcharges itfelf thereupon, fo that it is affeéted only by the down-fall wae 
which fall immediately thereon, and from the higher grounds which border upon the 
fame. Thefe down-fall waters, however, on account of the natural flatnefs of its fur- 
face, the imperfection of its prefent drains, and the want of a fufficient out-fall to: dif- 
charge them, generally overflow the whole, or greateft part thereof, during the winter 
feafon ; which waters are partly difcharged by the drains, and partly evaporated by the 
fon, fo as in dry fummers to be tolerably dry, as was the cafe when the prefent view 
thereof was taken. 


This carr is bounded on the S. E. by the river Torne, which runs confiderably above 
the furface of the carr; but is banked off, fo as feldom to overflow the fame; the whole 
drainage of the carr is therefore performed by a feparate drain, called Stecking Dyke, which 
falls into the Torne, near Rofington Bridge, about half a mile below the loweft point of 
the carr. 


On the oppofite fide of the river Torne, extending the whole {pace that river borders: 
upon Potterick Carr, and fomewhat higher, is Holmes Carr, confifting of fome hundred 
acres, which are alfo banked off from the Torne, fo as to be feldom overflowed thereby, 
The furface of this carr, for the greateft part, lays alfo below the furface of the conti- 
guous river, yet fomewhat higher than Potterick. This carr is however fubject to the 
{ame inconveniencies as Potterick Carr ; for in this are fearcely any drains at all, 6 that 
the down-fall water is obliged to find its way over the furface, by a natural declivity, into: 


the river Torne. 


Part of the fouth fide of Potterick Carr is bounded by Crookbill bank and drain, which 
prevents the fpring and down-fall waters from Loverfal from entering the carr, and which 
are carried by the faid drain into the Torne, at a place called Crookbill Nook. 


On the fouth fide of Crookbill bank and drain, and bordering on the river Torne, is & 


large tract of low Jand, called Wadworth Carr, the furface whereof lays Sa i 
higher 
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7th. The furface of the water in the old Eau, which may be eflcemed the fink of the Car> 
above the Dunn’s furface, - z = = a = 
8th. The furface of the Carr at the Toad Holes, near the old engine, above the furface of the 
old Eau, - E, 
goth. The furface of the river Torne, jut below Rofington Bridge, below the old Eau, including 
a fall at the bridge made by the carriages driving through the water, amounting to 2} inches, 
roth. The furface of the river Torne, at the bottom of the ftrait cut or river, extending about 
a furlong below Rofixgton Bridge, below the furface of the old Ean, = 
11th, The furface of the river Torne, oppolite a birch tree at the fide of the meadow on the 
fouth fide of the river, about 5 furlongs below Rofington Bridge, below the old Eau, 2 
12th, The furface of the river Torne, jult above the houfes at Oatly Dam, above the old Eau, 
13th. The furface of the river Torne at the foot bridge, about 100 yards below the road at 
Oakly Dam, below the furface of the old Eau - - = = 3 = 
14th. The furface of the river Torne, at the entry of the Participants Drain, about 5 miles be- 


low Rofington Bridge, and about 300 yards above Gatewood Bridge, below the farface Of the 
water in the old Zaz, = 


Confequently, 


15th, The furface of the river Torne, at the birch tree below Ro/ington Bridge, is higher tham 
the furface of the Dunn, at the Crimp/al, by = ey & S 3 

16th. And the furface of the Torne, at the entry of the Participants Drain, is lower than the 
furface of the Dunn at the Crimp/al, by - - 


LEVELS from Criokbill Nook to Ri 


17th, The eneral furface of Wadave b Carr, ne 
"Taha; at Crobhill Nook, peor agth a. = = i 
18th, ‘The mean furface of one of the Ioweft flades near Creothill Nook, above the furface of 
the Torne there, - - - = 2 x 
19th. The mean furface of the loweft part of Holmes Carr, oppofite Crookbill ioagh b 
the furface of the Torne there, - - - - 
2oth. The general farface of Potterick Carr, in the meadows adj 
Jow the furface of the Zorne there, - - 
aut. The height of the bank of the Torne, above water 
Holae's Carr fide, near Creokbill Neok, and which the Torn is faid ven yer 
2d. Ditto, on the fide of Potserict Car o Sa oe ae 1, 
f the Torney at the i Pott ; al 
Torne, at Crookbill Nooks _ ae 
L Torne jult below Refugion Bridge, including the fall ote 
erne, at Crookkill Neok, - om 
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LEVEL from the old Eau to Cantley Common. 


a6th. July 30th, 1762, found the rife from the furface of the water of the old Eau, to the top Ree oy 
of Cantley Common, in the loweit part of the ridge between the divifion dyke and the inclo- 
fures next Doneafter,. = “i 3 Fe ay ss - 1s 


OBSERVATIONS. 


a7th. From my view of the country, it appears, that there is a fall of fome feet 
from low water mark in the river Dunn, near Thorne Sluice, to low water mark in the 
Trent, at Authorpe Sluice; and from the above levels, Articles 7th and 14th, it appears, 
that the furface of the Tborne, at the beginning of the Participants Drain, is lower than 
the Duan at the Crimpfal, by 5 fect 24 inches; but as this will fearcely balance the 
difference at Doncafter Lock, it follows, that the Torne, from the entry of the Partici- 
pants Drain, would have a fall into the river Duan, at or near Thorne Sluice, at leat equal 
to the fum of the falls of the four locks upon the river Duan below Doncafter, and 
therefore has at Jeaft an equal one into the drain leading to duthorpe Sluice, which may 


probably amount in the whole to 12 ox 14 feet, befides the 5 feet 25 inches above 
mentioned, 


28th. From my view of the country, it further appears, that there is no paflage 
from Potterick Carr to the Dunn, without traverfing the ridge of hills extending from 
Loverfal to Hatfield, without going below Hatfield; and fince the fame point can be at- 
tained by following the valley of the Zorne, I therefore look upon the cutting through 
the high ground, at Cantley Common, in order to come at the fame point, as quite 
out of the queftion ; and to traverfe the aforefaid ridge of hills, after paffing through 
thofe high grounds, will be lefs eligible than traverfing the fame at the out-gang gate, 
and finding the fhorteft way to the Dunn. 


2gth. It is generally looked upon, that a capacity of reducing the furface of the 
water in the drains 2 feet under the general furface of the loweft lands to be drained 
‘thereby, to be effectual for draining purpofes, and therefore whatever means are ca- 
pable of producing this effect, will anfwer the end as well as if they were capable of 
making a greater reduction, becaufe the furface of the water being too much reduced, 
with refpeét to the furface of fen lands, is found to hurt the fertility thereof. 


GENERAL 
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GENERAL SCHEME, 


NOW, with refpeét to the general drainage of the country, I take it for granted, 
that what will drain the loweft flades of Wadworth Carr, near Crookbill Nook, will; by 
proper leading drains, do for all the lands that lay further up the country; but as there 
appears to be from the Jevels, Articles 17th and 2ath, a fall of almoft 2 feet from Wad- 
worth Carr into Potterick Carr, which would be fufficient for the drainage of the for- 
mer, yet, was the down-fall waters of Wadworth Carr and country above let down, fo as 
to communicate with the drains of Potterick Carr, the former would over-ride, and 
thereby prevent the drainage of 





the latter, unlefs both were carried feparately to a point 





where a fufficient declivity might be obtained, fo as to carry off both without affect- 
ing each other. This purpofe may be obtained by cutting new drains feparate from 
the river Zorne, fo as to deliver their water into the Torne, at the birch tree, below 





Rofington Bridge, before mentioned (Art. 11.) and {till more effectually was the river 
{coured out, and a bridge built at Oakley Dam, where, from Art. 12 and 13, it appears, 
that 152 inches of level might be obtained in little more than 100 yards, the lofs of 
which is a great detriment to the grounds lying on both fides of the river, between 
the faid birch tree and Oakley Dam, during which fpace the river being deeper than in 
moft other places, would reduce its furface a great part of that quantity lower than at 
prefent. 


To this {cheme will probably be objected, that the down-fall water of a large tract of 
country being brought down into the Tore at the birch tree, by more direct paflages 
than heretofore, will be the means of overflowing the meadows below the faid point, 
and alfo raife the waters in the out-fall drain to a greater height than they would other- 
wife do. And it muft be acknowledged, that fomething of this would take place, 
though in fo finall a degree, as {carcely to be fenfible at fo great a diftance fronr the 
out-fall; for it muft be allowed, that in wet feafons the fame quantity of water mutt be 
difcharged, the only difference js in the time, It mutt alfo be allowed, that the water 
which comes down the drains to the birch tree, mutt otherwile have come down the 
Torne to the fame point, and therefore the water of the Zorne will be eafed oy that ee 
tity. The time therefore can only be affected by that part which ee lown rate 
drains quicker than it would have done by the Torne 5 but —, ee ¢ s 
quicknefs being nearer its out-fall, and coming by a more dire im a will a 
nerally happen that the bulk of the down-fall coming by the drains wi gone off, 
before the bulk of the land waters that come from other places “ a great com 
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the meandring courfe of the Zorve are arrived ; and confequently, in fuch cafes, the 
rapidity of the waters coming down will, upon the whole, be rather abated than 
increafed. 


But if this reafoning, however true and explicit, fhould not prove fatisfactory to 
thofe who are to get nothing by perceiving the truth thereof, I fee no way of fteering 
clear of the objection, but by bringing a new drain from the river Dunn, entirely in- 
dependent of the river Zorne ; and I do not find any better way of doing this, than by 
beginning at fome proper point upon the river Dunn, below Steinford lock, and above 
Thorne fluice, from thence traverfing the level moors, and leaving Gatewood to the 
north, to approach near the Torne at Gatewood Bridge, and leaving this bridge, as well 
as the whole river Zorne, on the fouth, to follow the low meadows quite away to Pot- 
terick Carr, and through the fame up Wadworth Carr, &c. 


In this cafe, it would be neceflary to ereét a fmall fluice at the out-fall of this drain 
into the Dun. ‘This method would effectually drain, not only all the country above 
Rofngton Bridge, but be of great fervice to. the lands through which it paffed below, 
and might be executed at a moderate expence ; for though the diftance is confider- 
able, yet there is fo great a fufficiency of level, as appears by Art. 27, that a fmall 
drain would anfwer the end. This drain would be fomewhat fhortened, and the out- 
fall fluice avoided, in cafe the propofed fcheme for making a navigable communication 
between the Dunn near Thorne Sluice, and the Trent near Authorpe Sluice, fhould take 
place; in which cafe, the two f{chemes would be of mutual affiftance to each other. 
Yet as the execution of this fcheme of drainage, in either method, however praéticable 
in nature and art, would neceffarily pafs through and fever many properties, how far it 
may be practicable refpecting mens interefts and opinions, I cannot take upon me 
to fay. 
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SCHEME for POTTERICK CARR. 


TY come now to confider what may be done towards the drainage of Poiferick Carr, 
‘independent of the reft of the country, by fuch methods as lay within a narrower com- 
pafs, and as it were within the diftriéts of the corporation of Dencaffer, and proprietor 
of Loverfal. And here two methods offer themfelves ; one by a fubteraneous paflage 
from Potterick Carr to the river Dunn, by way of the Crimpfal; the other by way of 
Stecking Dyke, which appears to be the antient out-fall drain for Potterick Carr into the 
“Torne, at or near Rofington Bridge. ; 

= aft. With 
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1ft, With refpect toa paffage from Potterick Carr to the Dunn above Doncajter, it 
appears, Art. 7, that when the levels were taken, there was a fall of 4 feet 4 inches 
from the furface of the old Eau to the furface of the river Dunn, the diftance being about 
2 miles. It appears alfo, Articles 5, 6,7, and 8, that the furface of the old Bad at that 
time was about 10 inches below the general furface of the Carr; therefore a capacity of 
running off the furface of the old Eau 14 inches lower than at prefent, would, with proper 
internal drains, compleat the drainage of this Carr, and {till there would remain 3 feet 
2 inches fall from the water of the old Eau to the furface of the Dunn; but as the vere 
of the Carr, near Bally out-gang gate, is about a mile nearer to the Duzn, to which all the 
water of the Carr would be brought, in open drains, with: very little lofs of level, there 
would be 3 feet defcent for the fubte 







eous paffage, which from this point would not, 
in the neareft direction, be above a mile, which is fo large an allowance of defcent, 
that fuppofing a clean bottom carried upon a dead level from the furface of the Duma, a 


drain of 3 feet wide would fufficiently difcharge the water. 


The difadvantages attending this {cheme would be, that whenever the furface of the 
Dunn fhould, in rainy feafons, be kept higher than 3 feet above its common pitch, which 
I fuppofe it fometimes is for weeks together, that then there could be no drainage at 
all; but, on the contrary, without the help of a fubterraneous fluice, the water of the 
Dunn would run into the Carr. 


‘This inconvenience would, in great meafure, be obviated by carrying the drain fo 
low as to fall into the river Dum, between the water-engine and the bridge at Doncafter ; 
for this would gain an addition of 5 or 6 feet of level. And though, in the height of great 
floods, I fuppofe there is not a great deal of difference of the Dunn's furface above and 
below the engine-dam, yet I fuppofe that the water rarely continues there for any length 
of time together, fo as to be 3 feet higher in the engine-tail than the ordinary furface of 
the Dunn, at the Crimp/al, oppolite Newton. So that the drainage being ftopped but for 
a little time together, would be fuficiently performed by intervals: but then, as this 
will create about three quarters of amile addition of drain, and thereby’add to the 
tedioufnefs and expence of an otherwife tedious and expenfive job, it will ftill remain 
a queftion, how far this method of drainage may be eligible, efpecially when ’tis con- 
fidered, that, fhould a running fand be met with in this paflage, it might prove an in- 
farmountable difficulty, and the work be obliged to be deferted, after great expences 
incurred thereupon, 


ad, With 
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the meandring courfe of the Lorne are arrived ; and confequently, in fuch cafes, the 
rapidity of the waters coming down will, upon the whole, be rather abated than 
increafed. 


But if this reafoning, however true and explicit, fhould not prove fatisfactory to 
thofe who are to get nothing by perceiving the truth thereof, I fee no way of fteering 
clear of the objection, but by bringing a new drain from the river Dunn, entirely in- 
dependent of the river'Zorne; and I do not find any better way of doing this, than by 
beginning at fome proper point upon the river Dunn, below Stainford lock, and Eboxe 
Thorne Mluice, from thence traverfing the level moors, and leaving Gatewood to the 
north, to approach near the Torne at Gatewood Bridge, and leaving this bridge, as well 
as the whole river Zorne, on the fouth, to follow the low meadows quite away to Pot- 
terick Corr, and through the fame up Wadworth Carr, &c. 


In this cafe, it would be neceflary to ereé&t a fmall fluice at the out-fall of this drain 
into the Dunn. This method would effectually drain, not only all the country above 
Royfingion Bridge, but be of great fervice to. the lands through which it paffed below, 
and might be executed at a moderate expence ; for though the diftance is confider- 
able, yet there is fo great a fufficiency of level, as appears by Art. 27, that a fmall 
drain would anfwer the end. This drain would be fomewhat fhortened, and the out- 
fall fluice avoided, in cafe the propofed fcheme for making a navigable communication 
between the Dunn near Thorne Sluice, and the Trent near Authorpe Sluice, fhould take 
place; in which cafe, the two fehemes would be of mutual affiftance to each other. 
Yet as the execution of this fcheme of drainage, in either method, however practicable 
in nature and art, would neceffarily pafs through and fever many properties, how far it 
may be practicable refpeéting mens interefts and opinions, I cannot take upon me 
to fay. 











SCHEME for POTTERICK CARR. 


YT come now to confider what may be done towards the drainage of Potterick Carr, 
‘independent of the reft of the country, by fuch methods as lay within a narrower com- 
pafs, and as it were within the diftriéts of the corporation of Doncafter, and proprietor 
of Loverfal. And here two methods offer themfelves ; one by a fubteraneous paflage 
from Potterick Carr to the river Dunn, by way of the Crimpfal; the other by way of 
Stecking Dyke, which appeats to be the antient out-fall drain for Potterick Carr into the 
Forne, at or near Rofington Bridge. ; 


ift, With 
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1ft. With refpec to a paffage from Potterick Carr to the Dunn above Doncafter, it 
appears, Art. 75 that when the levels were taken, there was a fall of 4 feet 4 inches 
from the furface of the old Eau to the furface of the river Dunn, the diftance being about 
2 miles. It appears alfo, Articles 5, 6,7, and 8, that the furface of the old Hau at that 


time was about 10 inches below the general furface of the Carr; therefore a capacity of 





efent, would, with proper 
internal drains, compleat the drainage of this Carr, and full there would remain 3 feet 
» inches fall from the water of the old Zau to the furface of the Dunn; but as the verge 
of the Carr, near Bally out-gang gate, is about a mile nearer to the Duin, to which all the 


running off the furface of the old Baw 14 inches lower than at pr 


water of the Carr would be brought, in open drains, with very little lofs of level, there 
would be 3 feet defcent for the fubterraneous paflage, which from this point would not, 
in the neareft direction, be above a mile, which is fo large an allowance of defcent, 
that fuppofing a clean bottom carried upon a dead level from the furface of the Duna, a 
drain of 3 feet wide would fufficiently difcharge the water. 


The difadvantages attending this {cheme would be, that whenever the furface of the 
Dunn should, in rainy feafons, be kept higher than 3 feet above its common pitch, which 
I fuppofe it fometimes is for weeks together, that then there could be no drainage at 
all; but, on the contrary, without the help of a fubterraneous fluice, the water of the 
Dunn would run into the Carr. 


This inconvenience would, in great meafure, be obviated by carrying the drain fo 
low as to fall into the river Duan, between the water-engine and the bridge at Dancafter ; 
for this would gain an addition of 5 or 6 feet of level. And though, in the height of great 
floods, I fuppofe there is not a great deal of difference of the Dunn’s furface above and 
below the engine-dam, yet I fuppofe that the water rarely continues there for any length 
of time together, fo as to be 3 feet higher in the engine-tail than the ordinary furface of 
the Dunn, at the Crimp/al, oppofite Newton. So that the drainage being flopped but for 
a little time together, would be fufficiently performed by intervals: but then, as this 
will ‘create about three quarters of a mile addition of drain, and thereby’ add. to the 
tedioufnefs and expence of an otherwife tedious and expenfive job; it will ftill remain 
a queftion, how far this method of drainage may be eligible, efpecially when “tis con- 
fidered, that, fhould a running fand be met with in this paffage, it might prove an in- 
furmountable difficulty, and the work be obliged to be deferted, after great expences 
incurred thereupon. 


ad, With 
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ad. With refpect to a drainage into the Torne, if Stecking Dyke was carried down on 
the north fide of the river, and dropt into the Torne, at the birch tree, below Rofingto, 
Bridge, this {cheme would be undeniably the beft of any; for to this place, from the 
old Eau, there is near upon the fame fall as into the Duna, at the Crimp/al, oppofite New. 
ton, with an opportunity of making a drain of any given capacity that may be required, 
and as it appears, from Art. 21 and 22, that the waters of the Zorve don’t rife in time 
of floods above a foot perpendicular, the flood water of the Torve can never over-ride 
thofe of the drain: and whatever force may be fuppofed to remain in the objection to 
the delivering the down-fall water of the whole country into the Zorve at this point, ic 
will entirely vanifh when applied to Potterick Carr alone ; for being of fo much lefs ex- 
tent, and nearer to its out-fall, and having fo good a declivity, its water will be cer- 
tainly difcharged before thofe from the different parts of the country are come down; 
and in long-continued rains it is plain that when the Carr is once overflowed to a certain 
height (as is the cafe at the clofe of winter, when furface waters are moft annoying) that 
the prefent difcharge of water from the Carr, at thofe times, will be juft equivalent to its 
‘difcharge of water in the fame time when in a ftate of drainage. 


But! will now fuppofe the worft, and take it for granted that nothing can be done 


but by fuch lawful means as may be put in praétice within the grounds of Doxca/ter ani| 
Loverfal. 


Tt appears by the levels, Art. 9 and 10, that from the furface of the old Zaw to the 
lower fide of Rofington Bridge is a fall of 10+ inches, and from thence to the loweft part 
of the flraight cut, extending about a furlong below the bridge, is 10 4 inches more, in 
the whole 1 foot 9 inches; but as a reduétion of the furface of the old Hau of 14 inches 
below its then {tate has been fhewn fufficient for drainage, there will {till remain 7 inches 
fall from the old au to the point laft mentioned, which is amply fufficient, as the dif- 
tance does not exceed a mile and half. 


Now the ftraight cut aforefaid, below Rofington Bridge, (which paffes through the 
bounds of the corporation of Doncafter, or Mr. Dixon, of Loverfal,) plainly appears t0 
“have been made witha view to thedrainage of Potterick Carr: for by cutting off the loops 
of theold river, and making a more free paflage for the Torne, the furface of the water 
would naturally be reduced at the tail of Stecking Dyke, and confequently afford a better 
fall from the Carr; and even by this conftruétion, had the whole been done in 2 prope! 
method, and with proper dimenfions, a drainage might have been accomplifhed, and 
with good management preferved to this day: but at prefent I would rather advife to let 
the 
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the Torne continue its prefent courfe, and to cut a new drain on the north fide thereof, 

: ‘ 7 
through the faid lands, from the loweft point of the faid ftraight cut, up to Stecking 
Dyke; and either by fcouring out and enlarging, Stecking Dyke, or by cutting a new drain 
in lieu thereof, this, with proper internal drains within the C 








rv, will reduce the water 
2 feet 7 inches within the general furface of the loweft lands in dry feafons, unlefs held 


up to a greater height for the ufe of cattle. 


It appears from Art. 21 and 22, that the greateft rife of the Torne in time of floods 
at Crookbill Nook does not exceed 1 foot perpendicular ; but there is reafon to fuppofe it 
may be fomewhat more at the point before mentioned, poffibly 15 inches, and there- 
fore it will be neceffary to place a Mluice or doors at the tail of the drain to fhut againft 
the water of the Torne at fuch times, and prevent their reflowing into the Carr; yet, if 
the drains are made of fufficient depth and capacity to run off the waters of the Carr 
to the dead level of 2 feet 7 inches below foil, thofe drains will be fufficient to hold 
water, fo as to drain by intervals without overflowing the furface of the Carr. 





It is poffible the fame objestion may ftill be urged againft this fcheme as againft the 
former, of going down to the birch tree, viz, that of bringing down the waters more 
fuddenly upon the lands below ; but for this, in the prefent cafe, there is moft evidently 
not the leaf 





foundation ; for fince it will be neceffary to maintain a pair of doors to fhut 
againft the Torne in time of floods, it is plain the drainage water can make no addition 
while its doors are fhut; and as they mutt efcape when the bulk of the floods in the Torne 
are fpent, it muft contribute to the carrying off the whole more equally than at prefent. 
And fince this fcheme can be executed within the grounds of the parties concerned, and 
cannot pofibly, even in appearance, prejudice thofe of any other, I apprehend there 
can be no doubt of the legality thereof; and as this {cheme can be executed at much: 
lefs expence than any other, for my own part, I think it merits trial. 


I hope what has been faid will be fufficient tolet the proprietors of Potterick Carr fee 
clearly the nature of this bufinels, and to determine them in the choice of a method: 
when ‘that is done, I fhall be ready to make what further obfervations may be neceflarys. 
in order to lay down the particular plan and dimenfions, and form an eftimate there~ 


upon. 


With refpeét to Holmes Carr, it will readily occur, from what has been faid, that there 
cannot be the leaft difficulty ; for fince there is 2 feet 7 © inches fall from the loweft parts. 
oppofite Craokbill Nook to-Rofington Bridge, that nothing more is neceflary than to 
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the banks againft the Torne into proper repair, and to make proper drains to carry the 
down-fall water into the Torne at, or immediately below, Rofington Bridge, on the fouth 
fide of the river, with proper gates to {hut againft the floods, as before mentioned: or 
otherwife, by an under-ground tunnel or fox, to communicate its waters to the drain 
propofed for Potterick Carr, which, in this cafe, muft be fomewhat enlarged on this 
account. 


J. SmzarTon. 


Aufiborpe, September, 1762. 
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ESTIMATE for draining Potterick Carr, Holmes Carr, and Wadj/worth Carr, by a 
paffage from Potterick Carr, by Balby Out-gang gate and Spanfdyke, to the river 
Dunn, below the engine at Doncafter ; the tail of the drain to be laid 8 feet below 
the mean furface of the Carr, and to rife 1 foot to the Out-gang gate, 


To digging out the tail-drain for an arch, length 5 chains, in order to get round the 
engine into Mr. Copley’s meadow, adjoining to Crimpjal; mean depth ro feet bottom, 
width 6 feet, and to batter half a foot ina foot a perpendicular, containing 1760 cube ies. 4. 
yards, at 33.4. per yard, - = 2 ms = a a5 13 4 
To walling the fides 4 feet high, which if done with Exrrop ftone, or brick 


length wall, may be done for 14s. per rood, and for 1 chain there will £. 5 d. 


be g rood 3 yards, - - - oa a egy. Taro) 
The floor being fet with Extrep {tone, 9 inches deep without mortar, if done 
for 15. 34, per yard, each chain contains, at 5 feet wide, 37 yards, = 2 6 3 


To arching the fame with brick, at 5 feet fpan, fo as to rife 18 inches, the 
exterior curve will contain 7% feet breadth, and in 1 chain at brick length 


thick, 7 roods 6 yards - “> a = Sea ee pie 2 

—_——_- 
Value of x chain arching, - - es, om Pe 7 ash P| 
Which in round numbers we will call, - - - > ‘14earor 0 
To 5 chains of arching, at 14/, 105. per chain, - - 4 2 72 10 0 
To ramming behind the walls, fitting-in and righting-up earth, at 1s. per yard, - 3°13 4 
'To temporary damages, at 1 d, per yard, upon the furface opened, containing 660 yards, Ce ee) 


To extra work, fecuring the apron, making a front wall next the river, and hanging a 


fluice-door to prevent the water of the river Dunn from reverting into the Carr in time 
of floods, _ = - - - . - - 3) ae) 
a 


Carried over £- 124 11 8 
—— 
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From the aforefaid drain for 5 chains, through Mr. Copley’s clofe, and from shone ett aM 


through the Crimp/il, total length z9 chains, may be an open drain, which at 9 feet 


mean depth, 6 feet bottom, and 4 feet batter per yard perpendicular, turns out 11494 
yards, at 34. = = 













‘The mean width of the cut at top will be 30 feet, which in 29 chains produces 6386 yards, a 

equal to 1 acre, 1 rood, 11 perches, and each bank will nearly occupy the fame fpace, 

but this is {uppofed to be left of half value, fo that, for the two banks we reckon 1 acre, 

1 rood, 11 perches, and in the whole 2 acres, 2 roods, and 22 perches, which if valued 

at Go/. per acre, comes to - = = = 3 iS 158 
From Crimp/al, up Spanfyke Clofes, 26,26 chains, mean depth 12 feet, with 6 feet bottom, 

and 4 to 3 flopes, will turn out 16995% yards, at 34. - - “ 211 
The mean width at top will be 38 feet, which at 26,26 chains long, makes 7315 yards, 

equal to 1 acre 2 roods 2 perches, which doubled for the cover makes 3 acres and 

4 perches, which if valued at 50/. - = 4 : é roe tee 
A bridge acrofs at the £ oad, - = = 2 Fs = 30 
From the top of Spavy s to the entry upon of the little moor, is 18} chains, the mean 

depth 16 fect. The digging out a6 feet bottom, with half a foot batter, in a foot 

high, will turn out 10664 cube yards, which at 44, comes to - - - 177 
To arching 18,5 chains, at 14/. 10s - - - - - 268 
To ramming, filling, and righting the ground, at $d. per cubic yard, - : 22 
To temporary damages, at 14. per yard fuperficial of the ground opened, 3138, comes to 13 
From the entry of the little moor acrofs the fame to the bafe of the hill, about one chain 

within the Green-Lane, is 23 chains, mean depth 17 feet; the digging out a 6 feet bot- 

tom at 4a foot batter, in 1 foot rife, will turn out ¢3859 yards, which at 4d, a yard 

comes to - - - - - - =. 230 
To 23 chains of arching, at 14], 104 - - - - - 333 
To filling in 13859 yards, at 34. - - - - S 28 
From the bafe of the hill, one chain upon the fame being at a medium 20 feet deep, with 

bottom and flopes as before, containing 782 cube yards, at 5 4. - - - 16 
‘To arching ditto as before, - - 2 + = i 14 
To filling ditto, 782 cube yards, at $4. - - - 53 = 1 
To open cafting on the fide of the hill next the Carr one chain, mean depth 12 feet, witha 2 

6 feet bottom, and flopes as before, - - - - = 15 
To open-catting, arching, and filling one chain more, mean depth 16 feet, - - 27 
To open-cafting, arching, and filling one chain, mean depth 20 feet, as on the other fide 

of the hill, - - - = = + Sj 
Charge of the out-fall drain, exclufive of the hill, - - - - 


‘The length’of the under-ground paflage through the hill, which cannot be conveniently 
open-cait, is 13 chains, that is 286 yards; but as the quality of the matter is not known 
at the depth itis to pafs, it is impoflible to eftimate the cl of getting through its if 
it turns out any kind of matter that will ftand unfupported till arched a fathom ata 
time, it may be done for about 4+. per yard, pitring included; but as it may be attended 
with fome extra trouble, if we allow 2/, 10%. per yard, then 286 yards at 2h 10K 

= ; s = 715 

Carried over {+ 2720 


come to. - - = 2 = 
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Brought over 

To extra work in fixing a drawgate at the entry of the fubterraneous paffuge, in order 
to take off the Water, to repair or infpett any thing within, and which will alfo ferve 
for holding in water for the cattle in dry feafons, - - - - 


Eftimated expence of the out-fall drains : = * I 


N.B. The whole length is 119 chains, or 15 mile wanting one chain. 


Mother drains, barrier bank, &c. within the Carrs. 


To digging a mother drain from the entry of the fubterraneous pafflge to the old Eau, be- 
ing in length 14 mile, to be 21 feet top, 9 feet bottom, and at a medium 6 feet 
deep, containing 30800 cube yards, at 2d. - - = = 

To continuing the faid drain from the old Eau to Grookhill Nook, in order to receive the 
water by foxes, from Holmes Carr under the Torne, and from Wadworth Carr under Ca- 
therine Well Water, being in length 1 } mile, to be 19 feet top, 9 feet bottom, and ata 
medium 5 feet deep, containing 17111 yards, at 24, - - - - 

To the making a fox, about 2 yards wide and 1 yard high, for taking the water from 
Helmes Carr under the river Torne, - - - - - 

To aditto, about a yard fquare, from Wadzwerth Carr, with a fhuttle for regulating the 
water, that it does not come down fafter than the mother drains in Potterick Carr will 


_ vent it - = = 
To cutting a back drain behind the bank of the Torne in Potterick Carr, and thereby 
flrengthening the bank againft the river, being in'length about 1 ¢ mile, to be 3 yards 


mean width, anda yard deep; cutting and banking at 2d, per yard, - . 
To ditto behind Crookbill Bank, 1 mile (or fo far as may be found neceflary) of the fame 
~ dimenfions, Te eS = 5 4 


‘To cutting a mother drain within Holmes Carr, parallel with the general courfe of the river, 
‘avoiding the loops, and therewith forming a bank againit the fame, leaving 20 feet fore- 
land'in the neareft places; the length fuppofed 2} miles, (more or lefs as may-be ne~ 
 ceffary) ‘to be 5 yards top, 2 yards bottom, and at a medium 4 } feet deep, containing 
yards, et zd. © - - - - = E a 
'To cutting A mother drain, in like manner, in Wadworth Carr, difpofing the earth bank 
© fafRion, as before-mentioned. ‘The drain to be 4% yatds top, 17 bottom, and at a 
medium to 12 deep, fuppofing the length 1 } miles (more or lef, as may be neceflary) 
~ will contain 5 1880 yards, at 2d. < = - - 
To firengthening Catherine Well Water Bank againft Wadsworth Carr by a back drain, 3 
yards wide and 1 yard deep, fuppofing the fame 1 mile (more or lefs,as may be required) 
To banking on both fides the drain by the fide of the road over Wadworth Carr, which 
brings down the water of fome {prings, and alfo for making catch-water drains to con- 
duét the upland water into the river, fappofing the whole to be 2 > miles, (more or lefs, 
as may be wanted) 3 yards wide and 1 deep, 


Eiftimated charge of ‘the internal works = es = - 4 - 3 


OES uh a 


14 SORE 
2720 2 
20 0 
2740 «2 
256 13 
1420 11 
69 © 
ema 
66 0 
ay 0 
192 10 
pO 
440 
110 0 
——_—_——— 
106g 14 
———— 


GENERAL ACCOUNT, 


The out-falls drain, 3 2 “3 ‘ ee os ad 
The internal works, = & 7 r - x - fe a7 
Contingent expences upon the whole, the perforation of the hill excepted, ‘ 1069 14 6 

é S 409 0 0 


Total *f. 4209 17 1 
N.B. The fum marked thus + was in the original 2732/. 6s. od. and the total marked thus * was 
4202/1, as. 6d, : 


OBSERVATIONS, 


rt. In cafe ared fand rock fhould be found in the hill, at the level of the drain that 
will ftand of itfelf, it may be done for 1/. 55, ayard, but in cafe it fhould be a foft clay, 
or running fand, it may coft 1o/. a yard. 


ad. In cafe of fuch a fand or clay, it will be advifeable to fink for a firmer matter be- 
low, in which cafe, the water may be carried under the hill in manner of an inverted 
fyphon. 


3d. If a red fand rock fhould lay ina right line between the engine and Carr, as the 
diftance is only 65 chains, it might be cut for about 1828/ 


4th. If fuch a rock fhould be found between the top of Spanfyke Clofes, ina right line 
to the Carr, the length being 33 chains, the whole expence of the out-fall drain will be 
done for 1751 /. But 


sth. If this laft fpace should be the {ame matter as fuppofed in the eftimate for Out- 
gang gate, the out-fall drain would be done this way for 2659/. but the hazard greater. 


6th. As much depends upon the quality of the matter, it would be advifeable to’ bring 
this affair to a certainty, by finking or boring. ; 


qth. The charge of carrying the drain from the top of Spanfyke Clofes acrofs the 
little moor to the entrance of the hill, will be fomewhat cheaper by an open drain than 
by arching ; but as the cut and banks would: occupy: between 50 and 60 yards broad, 
would be lefs eligible to the land owners, and the drain more liable to obftruction, by » 


matter tumbling from fuch very high banks. 
15 eer N. B. The 
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N.B. The bottom for the arching parts is fuppofed to be dug no more than 6 feet 
wide, though the drain within the walls is purpofed to be of 5 feet, becaufe the foot of 
the flopes may be cut down perpendicular half a foot on a fide, when the mafons are 
ready to put in the walls. 


Doncafter, March 23, 1764. J. SMEATON 





_—_—_—_—_— 


To Mr. SuerparD, concerning Potterick Carr. 


“SR, 


- 


IN anfwer to your requeft, my report is as follows : 


That in the dry feafon in July 1762, I found the waters of the old Zaw in Potterick 
Carr nearly 10 inches below the mean farface of the land in the Carr, which in the 
points I tried it was nearly upon a level, which are fpecified in my report, and to which 
I refer; that from the furface of the water in the old Eau, to the furface of the river 
Torne jutt below Refington Bridge, 1 found a fall of 10+ inches, and from thence to the 
- bottom of the ftraight cut, or river below Rofingtou Bridge, 10% inches more, making 
together 1 foot 9 inches below the furface of the old Zau, as it and the river then were ; 
but it is to be remarked, that the farface of the water in the river juft below Rofington 
Bridge was 13 inches below the firft apparent joint of the arch on the fouth-eaft angle 
thereof, whereas when I viewed it on the 2oth of May laft, it was nearly 6 inches above 
the fame. . 


1 alfo find from my notes taken in 1762, that from the bottom of the ftraight river 
aforefaid, to the birch tree mentioned in my Report, I made 2 ftations, amounting to- 
gether to 2 feet 3 inches fall; the firft below being 114 inches, and the fecond 154 
inches ; but how far the firft ftation of 11 inches extended below the ftraight cut, I do 
not now remember, having no remark thereupon, the extent of the corporation’s eftate 






on the f le of the river not being at that time diftin@tly pointed out to me; but I 
have reafon to believe that at leaft 6 inches of the 11 would fall within the corpora- 
tion’s eftate, fo that hence I infer, that from the furface of the old Eau, to the furface 
of the river Torne, at the bottom of the corporation’s eftate, as the old Haw and river 


then were, was at leat 2 feet 3 inches, and confequently below the mean furface in the 
: : Carr 
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Carr 3 feet 1 inch, and which I don’t doubt but will appear the fame, whenever the 
obftruétions, which I apprehend to be fince formed in the river below Rofington Bridge, 
are removed, fo as to fuffer the furface of the water to fubfide to the fate pee nae 
the bridge, as it was even with in 1762; and confequently, that with the fall above 
mentioned, the Carr may be effetually drained, as 2 feet below the furface is generally 
efteemed by the moft experienced engineers a compleat drainage. 


For this purpofe, I apprehend it will be convenient to cut a new paflage for the river 
Torne from fome proper place at or above Crookbill Nook, and fkirting the high ground 
on Rofington fide, as much as confiftent with a fhort courfe to bring the fame ee to 
Rofington Bridge, and building a new bridge for the new river on the fouth fide of the 
prefent bridge, to carry down the new cut through the corporation’s eftate on the fouth 
fide of the prefent river, and to drop the fame into the Torne at the loweft point of the 
{aid eftate. This new river being properly embanked, will defend the lower grounds of 
Potterick Carr from the floods of the Torne, and by proper drains and tunnels will drain 
Holmes Carr, and the higher grounds to the weftward of the fame, without interfering with 
that of Potterick Carr. 


The dimenfions of this new river ought to be at leaft 20 feet bottom, with proper 
batters, or flopes, of at leaft 1 to 1. The bottom at the tail of the new river to be at 
leaft 2 feet below the furface of the Torne there, as it was in July 1762, that is, 4 feet 
6 inches nearly below the faid joint in the arch, and to rife upon a plane regularly in- 
clined, fo as to be at leaft 4 feet below the furface of the adjacent carrs, where it joins 
the old river at or above Crookbill Nook. 


For the drainage of Potterick Carr, 1 would recommend to cut a new drain between 
the propofed new river and the old one, beginning at the old river juft above the tail of 
the new one, and joining the ftraight river as foon as poffible, to widen and deepen the 
{ame in its prefent courfe, fo as. to pafs under the prefent Rofington Bridge ; and from 
thence keeping on the north fide of the old river above Rofington Bridge, to join Stecking 
Dyke, widening and deepening the fame nearly according to its prefent courfé, to the 
place where the engine {tood, from thence keeping a ftraight courfe, or as nearly fo as 
the convenience of properties will allow, through the middle of the Carr to the north 
end thereof. 


This drain I would recommend to be at leaft 18 feet wide at the bottom, with flopes 


of at leaft 1 to 1, and to be at leatt 5 feet 6 inches below the faid joint in the arch, the 
bottom 
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bottom to be carried upon a dead level, and of an equal width as far into the Corr, as 
till it is oppofite the old x, from thence to grow gradually narrower and fhallower 
fo as to be 4 feet deep and 5 feet bottom at the head ; this, with proper crofs drains, will 
reduce the water in the Carr to very near the fame level as the river at the out-fall of 
the drain. I would further advife that a fluice with doors, pointing toward the Tore, 
be erected at the tail of the drain, to prevent the water of the Torne in great rains from 
over-riding thofe of the Carr, and thereby reverting into the Carr, and alfo a ftop- 
fluice with draw-doors upon the tail of the propofed new river, by fhutting which, at 
proper times, the propofed drain will run at times, when it otherwife would not; a 
fluice-keeper being appointed to take care of the drawing and fhutting the fame, fo 
as to prevent their running or penning improperly, on account of the lands above 
and below. 


‘A catch-water drain round the fkirt of the Carr will be of great ufe, in conveying 
the water from the uplands into the new river, without entering the Carr; but as the 
country is not very extenfive which at prefent throws down water upon the Carr, this 
expedient need not be put in prattice till experience fhews it to be wanted. 


The above reafoning principally depends upon two points, which I would recommend 
to the commiffioners to fatisfy themfelves upon, viz. whether obftructions in the river 
below the corporation’s eftate can or cannot be removed, fo as to run off the water to 
the fame depth as I found it in my furvey in July 1762; and fecondly, whether, in 
that ftate of the river, there is or isnot the quantity of fall fpecified, or near upon. 


Tam, SIR, 
Your moft humble fervant, 
Joun SmEatTon, 
P. S. The joint of the arch being a little inclined, I took my meafure from the loweft 


fide next the water. 


her 


The 
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The REPORT of Joun Smeaton and Joun Grunpy, Engineers, 
concerning the ‘practicability of improving the Foffyke navigation, 
and draining the land laying thereupon; from a view and levels 
taken in Auguft, 1762. 


T SHE Foffdyke is an artificial cut or canal, which joins the Trent and irham together, 
by a navigable communication, extending from the Trent, near Torkfey, to Brayford 
Meer, near the city of Lincoln, being in length near upon 11 miles. The river Witham, 


which has its origin near Poff Witham, in Lincolufhire, after purfuing a courfe of about 


40 miles, falls into Brayford Meer, which being a natural refervoir of feyeral acres in 
furface, and having an open communication with the Foffdyke, as alfo with two other 
ftill more extenfive lakes, or natural refervoirs, called Swan Pool and Cuckoo Paol, their 
furfaces being common, and nearly at reft, will, confequently, be nearly upon the fame 
level, and rife and fall together. 


The end of the Fofdyke next the Trent is fhut by a lock, having gates pointing, both 
ways, which, of confequence, equally prevent the waters of Fofdyke from flowing, out 
nt from flowing into the Fofayke, according as 





into the Trent, or the waters of the Zr¢ 
each furface happens to be lower or higher than the other. The waters of Brayford Meer, 
and confequently of the Fo/ayke, are prev ented from running off below a certain height, 
by a fhoal in the river Witham, between Brayford Meer and Lincoln High Bridge, called 
Brayford Head, or the Natural Stanch. ‘There are alfo three other paffages for the water 
of the Witham, before it falls into Brayford Meer, which are called Sincil Dyke, and the 
two Gowt Bridge Drains ; the two latter join the former, and fall into the river Witham 
below the faid fhoal of Brayford Head, alittle above Stamp End, which is the loweft point 
of the city of Lincoln; from hence the waters of the Witham make. their way through 
the fens towards Ba/fon ; but as the higheft part of the bottom of Sincil Dyke and Gowt 
Bridge Drains is feveral inches higher than the top of the fhoal of Brayford Head, thole 
ferve only as flaker drains, to eafe off the paflage of the water in time of foods ; but 
Brayford Head is confidered as the gage, weir, ftanch, or tumbling bay, by which the water 
of Brayford Meer is kept up to 4 certain height, and difcharged when aboye the fame, 





Now there being a great quantity of low grounds, which have their drainage into 
Brayford Meer and into the Fofiyke, and their communications, which cannot, the 


prefent flate of Brayford Meer, be effectually drained, for want of a fufficient, fall oo 
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the loweft parts of their furface, it is therefore defirable to the proprietors of thor, 
lands that Brayford Head thould be removed, or at leaft fo far lowered, that the water of 
“Brayford Meer, and confequently the Fofdyke water, being fo much funk below its pre. 


prefent gage furface, as to afford a fufficient declivity from the furface of the lands 
thereinto. 


On the other hand, the Foféyke navigation being at prefent deficient in depth of 


water, it is equally defirable to the proprietors thereof that Brayford Head thould be 
raifed. 


To reconcile thofe oppofite interefts, and give to each party what they defire, with- 
Out injury to the other, is the point at prefent before us. 


In the firft place it is very obvious that, was Brayford Head lowered a certain 
number of inches, and the bottom of the Fofdyke lowered as much, that the lands 
would be bettered, and the Fofdyke navigation would be in the fame ftate as now; and 
if beyond that the bottom of the Fofdyke was lowered as many inches more as it is at 


prefent deficient, then the navigation would be bettered alfo, and both fides would get 
what they want. 


In order to examine the merits of this propofition, we founded the depths of the 
Foffdyke, and examined the qualities of its bottom, meafured the width, and took the 
height of the banks, in a variety of places, between one end and the other, and made 
what other obfervations we could, in order to inform ourfelves with the circumftances that 
would be likely to occur in the execution of fuch a projeét: in confequence whereof, 
we found that (fome few places excepted) the bottom was either a rotten peat earth, 
or elfe a running fand; and from the efforts that have already been made from time to 
time, in order to clear the bottom, and by the wharfing up the fides with piles, plank, 
and ftone, as well as from the nature of the foil itfelf, it appears to us to be very dif- 
ficult and expenfive to preferve the prefent depth of water upon its prefent width ; and 
though we are of opinion that the deepening thereof in the requifite degree to anfwer 
the purpofes aforefaid, is in nature pofiible, yet, as it appears to us that this deepen- 
ing cannot be effected without moving one of the banks, in order to widen the fame, 
and give a proper foreland thereto, and that in a very confiderable degree for the greateft 
part of the length, it will, in confequence, not only turn out a very expenfive project, 
which, by an eftimate we have made thereof, amounts to upwards of 6000/. but be the 
occafion of much lofs of time and profit-to the proprietors of the navigation while 


the 
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the work is executing ; and, as it appears to us, will not be fo eligible even to the land= 
owners themfelves as the following fcheme of drainage would be; for itis molt mani- 
feft, that no grounds which drain into Brayford M e, or any of the pools or 
communications that lay upon the fame level therewith, can receive any greater preju- 





dice by the prefent height of water in the Foffdyke than heretofore, unlefs it can be 
proved that Brayford Head is now higher than it was, for if it is hot, the expence of 
fuch deepening muft in a great meafure fall upon the proprietors of lands, for whofe 
fake principally it is done, it being no matter which Concerns the proprietors of land, 
how deep the bottom of Fofdyke is below the gage furface of its water, but only 
whether this gage furface is higher now than it was ; if not, and the leffors and leffee of 
the Foffdyke are difpofed to be contented with its prefent depth, rather than be at - 
charge of deepening, the deepening, with all its confequences; will then become the 
bufinefs of the land owners only, except what it fhall be reafonable for the Fafdyke pro- 





i for the advantage of er de; at prefent, after all 
prietors to contribute, for the advantage of a greater depth than at p ; 


loffes and damages that they fhall fuftain thereby are made good. 


Whether Brayford Head is higher now than formerly, is not for us pofitively a pay 
mine; and though it is poffible fome acceffion of matter might have come aa Ge 
Head from various caufes and accidents, yet as the thoal is not pa RS : 
matter, it may notwithftanding have been upon the whole in a ftate o san 
ther than increafe, fince the increafe of traffick, by the paffing of boats an gi 


upon and over it. 


aving viewed a aken the levels of various p ints oO e furface 0} e lands 
il ewed and tak he | 1 joint f the furface f thofe lant 
which drain int offayke, Brayford t feer, or their Communic ations, we find w ofe mo 
v o Fi Wiss k ay fo i} x ind th ft 


fubjec to be drowned are as follows. 
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i 7 a fimall are of Brox- 
coln Common Burton Fen, South Carlton Fen, LNO? th Carlton Fen, and Pp i 
On, 


holme, Haddow, and Saxelby low grounds, upon the Ti. 
holme, 


[ i 1 ations above the 
e grounds abovementioned are at a variety of ele' 
ces: hereof were JefS than 3 feet, and we 
level of Fofdyke water; yet the greateft part thereo! EE x ond Bae” 
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found no confiderable quantity but what was at the pe re) a cae 
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extends from the Fofadyke to Bifhop Bridge on Lincoln Common, and a {mall quantity in 
Saxelly pafture oppolite to the Zi//, which were but little elevated above the Fofdyke fur- 
face. But the loweft ground of any confequence, is a flade extending from Cuckoo Pool 
to Saxelby pafture, which appears to have been the courfe of the T#/ before the Fofiyke 
was originally cut; this was from 5 inches to about a foot above the faid Feffayke furface, 
At the time when this view was taken, there was at a medium, as before mentioned, 
4! inches water upon Brayford Head; from the beft information there is fcarccly ever 
lefs than 3 inches, and in great winter floods, full 4 feet; fo that it may be reafonably 
‘conjectured, and we have been fo informed, that in the fpring of the year, and at all 
other times until the faid flood waters, which have expanded themfelves over that large 
tract of low grounds above Lincoln, are exhaufted, there can feldom be lefS than to 
inches water thereon. 


The principal opening for the difcharge of thofe waters of the /Vitham, and from this 
tract of land under confideration,.is through Lincoln High Bridge, which in the narrowelt 
part is no more than 154 feet; befides which are Sincil Dyke and the two Goat Bridge 
Drains aforefaid, which though greater in width when taken together, yet from laying 
confiderably higher, and from thofe drains being very defective, are not capable of dil- 
charging more water than the High Bridge fingly. 


_ From hence it appears, that the low lands before mentioned, when once overflowed, 
their drains having an open communication with each other, muft remain under water 
during the winter, and a great part of the {pring feafon, and are without the compals of 
a compleat drainage in their prefent fituation. 


Imbanking and engines are a general method of drainage, which may be put in 
practice where nothing elfe can; but the certain expence, and uncertain effect thereof 
at critical times, have made all drainers prefer the ufe of natural means, where thofe 
natural means can be had. 


On examining the Fofdyke, we find the general bottom to be about 2 feet 8 inches 
below the level of Brayford Head, in fome few places lefs; but as they are only fhort 
diftances, they will eafily be reduced to a proper depth by dredging, fo that there is 
wanting 10 inches of depth in order to compleat the navigation to 3 feet 6 inches ; for 
the addition that will be made by 3 or 4 inches of water conftantly going over Brayford 
Head, will give a fufficiency of free water for navigating veffels drawing 3 feet 6 inches. 
In order therefore to give the Fofdyke this neceffary addition, and at the fame time to 

drain 
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drain the lands in queftion without detriment to any other, we propofe a fcherne founded 
on the following facts. 


r{t, That from the furface of the river Witham, at the lower mouth of Sincil Dyke, to 
the furface of the water of Brayford Meer, when at its ordinary fummer’s height, is a 
rife of 14 inches; but from the furface of the river at S/emford to the fame place, isa 
rife of 1 foot 7 inches and a half; and from the furface of the Brayford Meer, to the 
furface by Bailey's Sluice, is 2 feet 5% inches. 


ad. That from the furface of Brayford Meer, to the furface of the river Witham, at 
the upper mouth of Sincil Dyke, which runs under Bargate Bridge, is a rife of 1 foot 
6 inches. 


3d. From the furface of Lrayford Meer, to the furface of the river Witham at Brace 
Bridge, is a rife of 3 feet 2 inches. 


4th. From the natural ftanch of Brayford Head, to the bottom of the river at Brace 
Bridge, forming a natural ftanch, there is a rife of 2 feet 6 inches. 





sth. That from Brayford Head, to the bottom of Sineil Dyke Drain, at its higheft 
part, near Bargate Bridge, is a rife of 1 foot 7} inches; and from Brayford to the mean 
higheft bottom of the Gowt Bridge Drains, is 1 foot 3+ inches. 





N.B. At the time of this view, the Sinci! Dyke and two Gowt Bridge Drains were all 
running about 3 inches over their higheft points, 


6th. We found, from our levels and obfervations, that all the low grounds adjoining 
upon the Zi4, are on fo high a level above the furface of che Fofdyke, that they will have 
a drainage therein on the decline of floods, except about 40 acres, contained in a narrow 
{creed by the old courfe of the Till fide, from: Haddow Bridge, about half a mile upwards, 
the loweft part of which we found 13 inches above the furface of the Fofdyke, and about 
20 acres more laying in a flade a little higher up, on the north fide, the loweft part of 
whofe furface was 9 inches only above the Foffdyke ; we alfo found that the only con- 
veyance for the Til oppofite this flade, was an artificial cut or ditch, about 3 feet and a 


half wide in the bottom, and at this time quite dry. 


Io pth, That 
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- th, That having examined the feveral drains that fall into the Fofdyke, welt of 
the Till, we find that the bottom of Dodington Drains (by its tunnel) is 1 foot 64 inches 
higher than the furface of the Fofdyke; Thorney Drain bottom, near the fanriel, is 6 
inches above the faid furface of the Fofdyke; but the bottom of the faid drain, which 
rifes gradually at about 4 of a mile diftance therefrom, is 4 feet higher than the fame. 
The bottem of the firft drain on Kettlethorpe Moor, near its tunnel, is higher than the 
furface of the Fofayke by 3 feet 2 inches, the ad by 1 foot 10 inches, and the 3d by 
2 feet 2 inches; the bottom of the drain between Kertlethorpe and Fenton Moor, by its 
tunnel, is 1 foot 14 inch, and that on Fenton Moor is 1 foot 7 inches higher, by its cun- 
nel, than the furface of the faid Fo/yke ; and all the faid drains rife confiderably, as 
they advance into the land, and the faid land is alfo in general confiderably higher 
than the bottoms of the faid drains, fo that it is evident that none of thefe drains, 
nor the lands through which they pafs, can be affected by a rife of to inches in the 
Fofadyke above the furface it then had, viz. 4 inches and a half above Brayford Lead. 











SCHEME for a general drainage and navigation. 


‘ ift. TO imbank both fides of the Fofdyke, where wanting, from Brayford Meer to the 
river Till, making all good, 5 fect higher than Brayford Head, (which, as the flood waters 


of the Witham are propofed to be kept out of this part of the river, will be fufficient), and. 
cutting off all communication with Stan and Cuckoo Pools. 


_ ad. To fcour out and enlarge Sincil Dyke, from its lower mouth near Stamp End, to 
the place where the firft or northernmoft Gow? Bridge Drain falls into the fame, bringing 
up the bottom upon a dead level with the bottom of the river Witham at Stamp ul, 
making it 25 feet wide at bottom, with proper flopes. Then to feour out and enlarge 
the faid Gow? Bridge Drain, from the faid Sincil Dyke to the Witham, continuing the bot- 
tom thereof upon the fame dead level, and 15 feet broad, with proper flopes or batters; 
and to continue the fame underneath the Witham, by means of an underground tunnel 
or fox, 14 feet wide and 3 feet deep, with pointing doors on the eaft end, and draw 
doors on the weft end thereof: the river Witham to be entirely banked off from falling 
into this drain, A new drain of the fame depth and capacity to be continued from the 
Fox to fuch part of Swan Pool as is as deep as the drain, 


A drain 


[ 6 } 


A drain of the fame dimenfions to be continued from Swan Pool to Cuckoo Pool. The 
ground taken out of the new cuts from the Witham to be difpofed of bank-fafhion, leav- 
ing forelands of 3 feet on each fide of the cuts. 


ad. To flrike out a drain from Swan Pool, or from any point of the drain before 
mentioned, between Swan Pool and Cuckoo Pool, that fhall be in a proper direétion’ for 
croffing the Fofdke, and to purfue the fame to Bifbop Bridge. This drain fhould be 14 
feet bottom, with proper flopes, and to rife. from the aforefaid dead level one’ foot be= 
tween Sian Pool, or the point aforefaid, and Bifbop Bridges the faid drain to communi+ 
cate under the Fofdyke by means of afubteraneous tunnel, or fox, of 12-feet wide and 3 
feet high; the earth of the cut from Sian Poo! to the fox to be difpofed of bank-fafhion, 
with forelands of 3 feet. 


ca 


* 
N.B. A bridge will be wanting over this drain on Lincoln Common. 


4th. To ereét a lock with 2 pair of gates, upon the paflage between Mr. Exurson’s 
wharf and Brayford Meer, the gates to be pointed towards Brayford Meer; the whole to 
be built high enough to pen the water of the highelt floods of the Witham from flowing 
into the Fofdyke. 

sth. To fcour out the river Witham where wanting, from Brayford Meer to Brace 
Bridge, and to embank the fame on the welt fide, fo as to be flood proof, and continu- 
ing the fame on the fouth welt fide of Brayford Meer, to join the fouth fide of the faid 
lock ; and to conftruét a fimilar bank on the north fide of the faid lock to the high 
Jand on the north fide of Foffdyke, making the faid banks 30 feet feat, 6 feet top, and 6 
feet high; the river between Brayford Meer and Brate Bridge to be made at leaft 36 feet 
wide, ‘and its bottom fo’ deepened as to form a regular inclined plane one foot deeper 
than the prefent level of Brayford Head at that end thereof, and of the prefent depth at 
Brace Bridge. The bank to be formed partly from its back drain 10 feet nwide at top, 
4 at bottom, and 3 deeps the reft from the faid widening or deepening the La 


to be placed 40 feet from the border of the river. 


6th. To further fcour out and enlarge the Sincil Dyke between the two lower mouths 


of the Gowt Bridge Drains, {o-as to be of the fame dimenfions as before fpecified for the 


Jower part thereof, and fromthe lower mouth of the fecondior fouthernmott Gowt Bridge 
Drain, to {cour out and enlarge the Sinci! Dyke to its upper mouth at the nite hae 
fo as to be 124 feet bottom, with proper flopes,. and the bottom’ to hs pe 
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upon a'dead level from the faid point to the river Wibam. “And in like manner and 
proportion the. fecond or fouthernmaft Gowt Bridge Drain to be feoured out, and en- 
lerged, from the faid point to the river Witham, and to ereét two ftaunches; cne upon 
the upper mouth of the Sic! Dyke, the other upon the upper mouth of the faid Gowr 
Bridge Drain, both opening into the river Witham: the Sincil Dyke ftaunch to be gauged 
to 1 foot 4 inches higher than the prefent level of Brayford Head; that is lower by 34 
inches than the higheft part of the preiént bottom of the faid drain, and the Gow? Bridge 
ftaunch to be gauged one foot 24 inches above Brayford Head; that is one inch lower 
than the medium of the two Gowt Bridge Drain bottoms; the faid ftaunch to have a clear 
waterway of 124 feet each, and their cills to be Iaid as low as the bottoms of their re- 
fpective drains. 


ath. To erecta ftaunch at or near Lincoln High Bridge, on the weft fide thereof, the 
top of which to be gauged to 10 inches above the level of the prefent Brayford Head, 
and to be filled up with doors capable of allowing a clear water-way of 155 feet at leait, 
and the cills of thefe doors to be laid at leaft 2 feet 8 inches below the level of the pre- 
fent Brayford Head; after which, the faid fhoal of Brayford Head to be removed, and 
the whole contents of the river, between Brayford and Lincoln High Bridye, to be taken 
away as deep as the cill of the faid ftaunch. ; 


N. B. If inftead of erecting the faid ftaunch at the High Bridge, it be erected 100 
feet to the weft of the faid bridge, with a pair of doors pointing towards Brayford Meer, 
it will form the upper gates of a lock, for making a communication between the 
Foffdyke and intended navigation from the High Bridge to Boflon. 


8th. To fcour out, enlarge, and embank the Til/, from its junction with the Fofidyke 
at Haddow Bridge, to about 1 mile above the fame, fo as to be capable of fuftaining 
and confining the greateft floods within its banks, and to lay a fimall fubterraneous tunnel 
of about 6 inches fquare under the fame, to convey the down fall and foakage waters 
from the low grounds laying weft thereof, into Burton main drain, by which they will be 


drained in conjunétion with Carlton and Burton Fens, 8c. without any annoyance 
thereto. 


N. B. It is propofed that the faid cut fhall be at leaft 12 feet wide at bottom, and its 
banks 5 feet higher than Fofdyke furface at low water. 


gth. The gauged bar of Zork/ey Lock, (being 10 4 inches in height) to be removed, 
and the framed bar to become the gauge at Tork/ey. 


. ; roth, To 
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roth. To ere& a pillar of {tone, in or by the fide of Brayford Meer, whofe top to be 
1 foot 2 inches above the level of Brayford Head; to be fo placed that the water thereof 
may flow freely round and upon the faid ftone, with a fet-off or confpicuous mark, 1 
inch belaw the faid top. 








The OPERATION of the foregoing Conftructions. 


1ft. AS there appears, from the facts before ftated, to be a fall from the furface of 
Brayford Meer to the furface of the river Witham, at the lower end of Sincil Dyke, of 14 
inches in its common fummér’s ftate; and that from the lower end of Sincil Dyke to Stamp 
End there is a further fall of 54 inches, chiefly owing to the obftrugtions of the river 
Witham between thofe two points, and alfo a yet further fall from thence to Baily’s Sluices 
of to inches; it follows, that whenever the Commiffioners for the navigation between 
Lincoln High Bridge and Bajton fhall be pleafed to execute this part of their undertaking, 
according to the aét, that there will then be a much more confiderable fall obtained : or, im 
the mean time, if they will fuffer the drainers above Lincoln to deepen the river between 
Stamp End and Sincil Dyke, that then this 5 + inches fhall be added to the former 14 inches, 
fo as to make 1 foot 7 + inches fall from Brayford Meer to the lower mouth of Stucil Dyke. 
However, not to build this {cheme upon the probable execution of another, we will, for the 
prefent, fuppofe every thing within that aét to ftand as it now does, {till there will bea fall 
of 14 inches gained to Brayford Meer; and fince the general furface of the low grounds (be- 
fore {pecified) that drain into Brayford Meer were from. a foot to 18. inches sabove the 
farface of that meer, at the time of this view (Brayford Meer being then 1 4 inch higher 
than its loweft ftate) it follows, that there will be a fall of above 2 feet 6 inches from 
the general furface of the low lands to their out-fall at Sincil Dyke tail; and as the fload 
waters of the Witham (which; for want of a fufficient difcharge at Lincoln, have chiefly 
contributed to the overflowing of the fame) will be held off by the propofed bank from: 
Brayford Meer to Brace Bridge, there is no doubt but that the fall above mentioned will 
be fufficient for the general drainage of the low grounds aforefaid. It is true a sae 
places, within. the low grounds afore {pecified, lay lower than the county face by * 
yeral inches ; butas the quantities fo circumftanced: are of g,gonlidierab e extents an 
as thofe very pieces will, by the execution of this fcheme, be in Rees eae = a ee 
drainage, than the greatelt part of the low grounds now are, no reafonable objection sd 
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be drawn againft the fehleme in) genetal from ‘thofe’ particular places; for as to the low 
fade of the old Til/, between Cuckoo Pool and Saxelby Pafture, it may be provided for 
by carrying the main drain through it, and will, of confequence, be moft early in re- 
ceiving benefit; and yet this flade will, at a medium, lay 2 feet, and its very loweft parts 
next Cuckoo Pool 19 4 inches above fummet’s water, even fuppofing nothing was to be 
done below the tail of Sincil Dyke.. 


ad. With refpec& to the low grounds laying upon the Till, the Foffdyke water being 
railed ro inches by the ftanches at Lincola High Bridge, will pen 10 inches upon the mouth 
of the faid riverin dry feafons, at which time it has no currency; but as we don’t find 
any of thofe grounds will be affected thereby, except the fmall quantity before fpecitied, 
and as in times of rains and floods, or whenever the water coming from the Witham 
would, in its prefent condition, rife ro inches above its loweft ftate, (which, as has been 
{hewn before, is the greateft part of the year) the Til] will have a much better out-fall 
than itnow has; for, in the firft phice, as the Witham waters (which at prefent rife upon 
them near 4 feet in times of foods) will be entirely fhut out from the Fafdyke whenever 
they would over-ride the fame, by reafon of the lock near Brayford Meer, and banks 
mentioned in the sth article, as thofe waters themfelves will be much fooner difcharged 
than at prefent by the propofed flanches, as the gauge bar at Tork/ey Lock will be re- 
moved; and as it is alfo propofed to confinc the flood waters of the Ti// with banks of a 
fufficient height and ftrength to fuftain them till they are fully difcharged into the 
Foffdyke, the low grqunds on each fide the faid Til/ can then be no otherwife annoyed 
than by the down-fall and foakage waters, which will be very inconfiderable, as the 
“earth for making the faid banks is of a ftrong and tight texture, and as an ample provi- 
fion for carrying off thefe down-fall and foakage waters is made by the fubterraneous 
tunnel to be laid under the Till into Burton Drain, it follows, that upon the whole, the 
difcharge of the Zil/ waters will be confiderably facilitated and improved, and the 
drainage of the low grounds under confideration, that lay thereupon, will be compleated. 


gd. The grounds, weft of Saxelby, which drain into the Fo/s, will in like manner have 
the furface of that river raifed 10 inches upon the tail of their drains, in dry feafons ; but 
as we find none of them that will be affeéted by that rife, (very little by double, nay 
even treble) and as the Fo/s will no longer be raifed by the Witham floods, and thofe 
floods fooner run off by the gates of the propofed ftanches, it will be kept at a more 
conftant height, being no otherwife affected than by the influx of their own and the 
Till waters, which will find their way either into the Trent or Witham waters, as foon as 
either river is fo fettled as the F/s water will over-ride them ; fo that upon the whole, 


thefe 
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thefe lands being freed from the high floods, which principally annoy them, will be 


greatly benefited, and ought in ftriétnefs to contribute towards the making of the faid 
lock and bank. 


4th. The proprietors of lands above Brace Bridge will alfo receive benefit by this con- 
ftruétion; for fince there is 18 inches fall from the upper mouth of Sincil Dyke to Bray- 
ford Meer at ordinary feafons in fummer, it is plain that an additional pen at the faid 
meer will not fenfibly affect the level of the water at the entrance of Sincil Dyke; on the 
contrary, when the widening and deepening of the River between Brayford Meer and 
Brace Bridge is performed, the water will then run off lower than at prefent ; and fince 
the tops of the ftaunches at ‘ incil Dyke and one of the Gowt Bridge Drains are to be lower 
than their refpective bottoms now are, and the capacities of thofe drains greatly en- 
larged, it 1» manifefl that though the ftaunches were never to be drawn at all, che water 
would have a better paflage than it can now have; but as the prefervation of the 
banks, propofed in Article 5. of the fcheme, depends upon drawing the ftaunches, the 
proprietors of the aforefaid low grounds will not be wanting in drawing them when ne- 
ceflary, which will afford a great eafement to the paflage of the water far beyond any 
thing they have ever had: and, for the prevention of difputes between the land owners 
and navigators, it is propofed that whenever the water of Brayford Meer covers the 
ftone pillars propofed in Article 10, that the gates of the ftaunches fhall be drawn, or fo 
many and fo muchas fhall be found neceflary to reduce the waters 1 inch below the top 
to the mark aforefaid; and whenever the water fhall fettle below the faid mark, then 
the gates of the {aid ftaunches to be fhut down, or fo many and fo much as to pre- 
yent its falling below the faid mark, which bufinefs will be regularly done by a perfon 
properly appointed and authorized for this purpofe. 


sth. The undertaking for drainage of the fens, and navigation between Lincoln High 
Bridge and Bofton, will alfo be benefited by this fcheme; for fince the great object of 
that {cheme was to preferve theliving and flood waters, particularly thofe of the Witham, 
for fcouring of the out-fall, by this means they will be preferved, and brought down by 
the readieft paffage, inftead of being {pread over the fens and low grounds above Lin- 
coln, by which their force is broke; anda great part thereof evaporated by the funvand 
winds. It is true that the Foffyke being kept up 10 inches higher, will expend fomes 
what more water in the paflage of each veffel; but, on the other hand, the communica- 
tion between the Fofdyke and the Swan and Cuckoo Pools being ftopped, the evaporation 
from the extended furface thereof will thereby be faved ; and the matter being reduced 
to a fair calculation, it appears that this evaporation is greatly more than fufficient to 

Vou. I. K fupply 
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fupply the difference of lockage, leakage, and foakage, that will probably arife from 
an increafe of height of 10 inches in the Fofdyke furface. 


6th. This fcheme will alfo be of great benefit to the navigation of the Fafdyke, not 
only in giving the neceffary quantity of water to render it compleat in all feafons, from 
the river Trent to Lincoln High Bridge, but in excluding fuch extra quantities of water, 
as in time of floods not only annoy the navigation, but the Jands adjoining thereto, 
which inconvenience muft have fubfifted ever fince this cut was originally made, and 
confequently muft always have been the foundation of difputes and diffatisfactions be. 
tween the navigators and land owners thereto adjoining ; and upon the prefent fcheme 
it appears that the intereft of both parties coincide, itis greatly to be wifhed and 
hoped that they may as heartily join in the expence of executing the fame upon an 
equitable footing ; and left any jealoufy on the part of the land owners fhould obftrué 
the execution of a projeét fo much to their advantage, as fuppofing it more calculated 
to ferve the navigation than themfelves, we think it expedient to declare, that nearly 
the fame advantages can be procured to the navigation as will be obtai::ed in the fcheme 
before fpecified, without prejudice to the prefent ftate of the land owners drainage, and 
that to accomplifh as good a drainage, as is propofed by this fcheme, will coft the land 


owners confiderably more, than if done conjunétly with the proprietors of the na- 
yigation. 





An ESTIMATE of the works mentioned in the preceding fcheme. 


Article 1ft. ‘To making good both banks of the Fo/fyke, from Brayford Meer to Saxelby immer, 4. 
Pafture, oppofite the Till, = - - - - - 463 15 0 
‘Art, 2d. To fcouring out and enlarging Sincil Dyke, from its lower mouth to the firft 
Gowt Bridge Drain (including contingencies), - - - - Tzeets,...8 
To fcouring out the firlt Gow Bridge Drain, from Sincil Dyke to the Witham, and the i 
contingency of under-pinning the arches under which it paffes, - - may 0). 0 
‘To making and laying the fox under the Witham, - - - - 208 12 «0 
To making a new drain from the fox to Swvan Pod, = = . - - (eae md 
To making a drain from Swan Pool to Cuckoo Pool; - - - - 84 0 0 
Art, 34. To making a new drain from or near Sivan Pool to Bifhop’s Bridge; - - TA aA 0 


Carried over 1190 8 8 
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Brought over + 11g0 8 8 








5 - 199 9 0 
, and a waggon bridge for the road to 
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= oO 
th. ‘To conftruéting a lock between Mr. Ellifon’s wharf and Brayford Meer, = 8 
Art. sth. To {couring out and enlarging the river Witham, and embanking the fame on the 
from Brayfard Meer to Brace Bridge, and to embanking Brayford Meer on the 
m the north end of the aforefaid bank to the lock, and from the 
ofs the high land in th , including the fouth drain, - - 587 19 6 
th ing out and enlarging Sincil Dykes between the lower mouths of the 
Gowt Bridge Drain = 3 See 5 E , micas 
Scouring out and enlargi from the fecond Gow Bridge Drain to the 
Witham, and the cc te bridges, Est 4, 63 te Sees 
ain, from Sincil Dyke to 
e of under-pi ander which it paffes, 210! 0 
To ; two ftanches, one at the upper mouth of each of thefe drains, at 180/. each, 360 0 0 
Art. 7 To conftruéting a fixed flanch, with draw-door, at or near the High Bridge, at 
Lincoln, - = - = - - - - 200 0 © 
To feouring out Brayford Head, and deepening the river from Brayford Meer to Lincoln 
High Bridge, including the rebuilding of walls, - - - - 195 9 0 
Art. §th. To deepening and enlarging the Till, from Haddow Bridge one mile upwards, fo 
as to be 12 feet wide at the bottom, and making ftrong and effeétual banks on each 
fide, at lealt five feet above the low water in the Fofdyke, 3 - = 168 6 9 
Tq making and laying a fubterraneous tunnel under this dyke and banks, 6 inches fquare 
within, - = a = 2 = 5. 4 9 0 
To making a catch-water drain and bank on the lower fide, at the upper end of this 
new cut, to reach the high land on each fide the fame, which will conduc all the 
flood-water therein, - - - . e s eps) 
Art. oth. To taking away the gange-bar at Torkjey Leck, < = - (ee 
Art, roth. To erecting a flone pillar for a gauge height in Brayford Mar, - - 5 
Art. 11th. To fupervifing, and unforefeen contingencies, at to/, per cent. : : eee 
£. 3816 18 8 
——-- 
Doncafter, Oétober 16, 1762, Joux Gaowpr. 
J, SMEATON. 
K 3 We 
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We come now to give an anfwer to the following queftion, communicated to us by 
Mr. AmcorTs, 


« Mr. GorirMAn defires to know if the Sincil Dyke and the Gow? Bridge Drains 
« were to be fcoured out and deepened to the depth of the new intended river below 
“© Lincoln, with gates ereéted at the upper end 2 inches higher than the prefent height of 
Brayford Head, a channel to be made from thofe places into Brayford Meer, to com- 
municate with the Fofdyke; the gates to be opened at the time of floods, the fhoal at 
Brayford Head to be remoyed, and gates or a ware to be erected by the fide; the top 
of which to be 10 inches lower than the prefent height of Brayford Head, with a watte 
« board to be placed thereon in dry feafons; what effect fucha fcheme would have on 
the Fofdyke navigation?” The fcheme here propofed, in fome refpécts, is the fame 
as the fcheme propofed by us, as before fpecified, but with this effential difference, that 
our icheme propofes to give the Fofdyke navigation an addition of 10 inches conftant 
water above its loweft ftate, and a compleat drainage to the lands; the other to keep it 
conftantly at its loweft ftate, with an imperfect drainage of the lands, 


« 


« 


cis 


From the time the rains ufually fall in September or Offober, to the running off and 
evaporating the flood waters in May, the Foffidyke navigation is generally as compleat as 
can be wifled for; but were the flood waters run off by the propofed gates as they come 
down, the Fofdyke would never be above its loweft gauge, except at the top of high 
floods; which, as they would be uncertain, would be of little ufe to the navigation: for 
as Brayford Head is propofed to be reduced to inches, except in dry feafons, this would 
conftantly run off the common current waters ; and perhaps often more than that after 
the gates had been drawn, fo that at thofe times the Fofdyke would be reduced to a lower 
ftate than it ever can be at prefent, all which in confequence would be a great detriment 
thereto; befides, no man as'a navigator would chufe to fubject his water to the mercy 
or mifconduét of others, or the want of neceffary repairs of gates, ftanches, or other 
works, without any profpeét or probability of any advantage arifing therefrom. 


And with refpeét to drainage, the fcheme propofed by, the aforefaid queftion is ex- 
tremely imperfect; almoft all the requifites for a compleat one being omitted, that is to 
fay, the neceflary imbanking of the rivers, 8c. to keep out the flood and barrier waters, 

“and the proper means of carrying off the downfall and foakage to a furface fufficiently 
below the foil of the lands to be drained; for nothing more is thereby propofed towards 
accomplifhing thefe great ends, than forming ftakes to eale the flood waters, (which is 
as fully and amply provided for in our fcheme as in this) but very far from totally re- 

moving 
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moving their effect upon the low lands.in queftion ; fo that, after the execution of fuch a 
plan, the low grounds of Boatham, Skellingthorpe, Saxelby, Lincoln, Burton, Carlton, &c- 
would yet be liable to be overflowed in all wet feafons, and in dry ones the propofal 
itfelf points out no advantage in drainage. 


Joun Grunpy. 
Doncafter, O&. 16, 1762. . SMEATON. 
> 











Concerning the drainage of the low grounds of Tork/ey and Fenton, which 
drain by Torhjey Bridge Sluice. 


AS the drains of thofe grounds have no communication with. the Fofdyke, till below 

Torkfey Lock, their out-fall is in effeét into the Trent, and therefore itis of no con- 
cernment to them what the height of the Fofdyke furface is between Tork/ey and 
Lincoln. 

Torkjey Bridge Sluice (the out-let) lays on the fouth:fide of the Foffidyke, and: alfo the 
drain leading thereto, which extends eattward about a furléng, and’ there divides, one 
branch turning to the right through Fenton Moor, the other to the left through Torkjey 
low grounds, which laying on the north fide of the Foffdyke, communicates by means 
of a fubterraneous tunnel or fox, each drain having: a feparate fluice near the point of 

artition, which fhuts reciprocally in cafe either water fhould over-ride the other. Each 
of thefe drains receives the down-fall waters from: an extenfive traét of country; and in 
confequence, in times of great rains, when the Trent is fo full as to keep fhut the oy 
of Torkfey Bridge Sluice, thofe waters overflow their refpedtive drains, and. ie ly 
the loweft Jands near their out-fall, and if the rains.are violent and lafting, and: ~ ¢ 
continues high, as it fometimes does for weeks together, the waters,, oe - ac- 
cumulating within, rife to a great bulk and height. As therefore the caufe sie 
remain, the effect will do fo too; the only thing that can be done, in the pre! ae z is 
to give the water a paflage fafficiently free, that whenever the Trent me ees t 
the waters within, they may run off as foon as may be. Thofe ought to be : e vate ol 
them who undertake the drainage of thofe tracts of land. The only queftion that re- 


: r di ifion for dif 
lates to the Fofféyke is, whether the proprietors -" have made prov. ean 
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charging thofe waters as amply as the proprietors of lands have made for themfely 
to bring the water thither *, is 


The fluice at Tork/ey Bridge, and the fox under the Foffdyke, are works conftrusted b; 
the undertakers of the Fofayke; the Muice at the tail of Fenton Drain, and that at he 
tail of Tork/ey Drain, leading into the fox, are old works conftructed by the land Pie 
to ferve their own occafions. ‘The fluice at Tork/ey Bridge confifts of one arch or 
of 7 feet wide, which having a ftaple-poft of 1 foot wide in the middle, forms it Ne 
2 apertures of 3 feet wide each, which are fhut by two falling doors; the floor of ¢| ‘ 
fluice lays lower than Fenton Sluice by 1 foot g inches, lower than the fluice a 
the fox by 1 foot, and lower than the loweft lands to be drained -thereby 2 6 fs 
t inch, The width of Fenton Sluice is 2 feet 11 inches; the fluice Mein Fi 
the fox confifts of two doors, which are 2 feet 1 inch wide each. The wid 
of the fox is 2 feet 10 inches by 2 feet high, and the entry thereof lays 8 tek 
lower than the threfhold of the fluice adjoining. rft. The queftion is Errore, 
whether Zork/ey Bridge Sluice is equal to the capacity of Fenton and Tork/ey Fox § hic 
taken together, in point of difcharging water; and, 2d, whether the Ci sadity a 
the fox is equal to the capacity of the fluice leading thereto. Having fubjected this m ‘ 
ter to calculation, we find that ata mean height of the Aood waters upon Tork/ey (which 
is the loweft lands) that Torkfey Bridge Sluice will run more water than Tork/ey Fox Se 
and Fenton Sluice put together, by above 200 cube feet in a minute, which batites i 
its laying fo much lower; but that, in the like cafe, the fox will not run fo much water as 
the flvice adjoining thereto; but that if another equal tunnel is thereto added, that te 
capacity of the two will exceed the capacity of the faid fluice by above sbeteabe feet 
in a minute. We therefore recommend it to the Fofdyke proprietors to add another fox 
of equal capacity, or to double the capacity of the prefent; but as we are of opinion 
the foundation of the grievance does not fo much confift in want of capacity in ” “f 
to difcharge the water, as in the fluice itfelf to run it off, Jow enough, we ot of o ‘ i :, 
that at the fame time the capacity of the fox is enlarged, that Bis land owners “ould 
lay the threfhold of this fluice as low as the out-fall fluice at the bridge, and thie tis 
-entry into the fox fhould be made conformable thereto, In this cafe, the sedan capacity 


ein ponten ding syorks by a& of Parliament, if ample pravifion is made for the prefervation of private 
Property) to the eciatestion of the proprietors at the time, that if afterwards thofe proprietors ext ah ir 
views in order to improve their property, that the public undertakers at their own ex, ee to ec call fi a 
alterations in their works that the land-owers fhould think fit; if this was the cafe, a i SGA: wot 
never know when he had done, pele aad 


for 
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for difcharging water will not only be doubled, but with the advantage of running it 1 
foot lower than at prefent, which will be above 2 feet lower than the loweft Jands that 
drain thereby. 


N.B. It muft, however, be confidered, that it is but lately that a new tunnel of 2 





> at Harrow Head Bridge has been added; the whole capacity of that bridge was 
before th 
leatt fi 


to that fluice comes through this bridge, it muft be acknowledged that the capacity of 





time only one tunnel of 2 feet 2 inches wide, the p-ved floor whereof lays at 
y 





es higher than the fluice at the fox; and as the bulk of the water that comes 


the fox to difcharge water at the time it was made was fuperior to the capacity of this 
- to let down the water to it. 








The meeti 





‘onton waters, in a direction nearly oppofite, is a ma- 
nifeft incon 





ty ; but as the place of meeting is pretty deep, and wider than the reft, 
it forms in fome meafure a refervoir common to both, and, if perfectly fo, it would fignify 
little in what direction the water comes in ; but as it appears ta.us, that as the land drains 


and fluice lay lower on the Torkjey than on the Fenton fides, that the Fenton waters will 





generally over-ride the To + this will deferve a remedy that will alfo cure the other 





defect at the fame time. Wet efore propofe that a new tun of 4 feet wide and 
3 feet high, with one door, to be added to the prefent fluice at Torkfey Bridge, on the 
fouth fide thereof, and making a partition between the old and new tuns, and to bring 
the prefent common drain in an oblique direétion to the new tun, and to carry a new 
drain from behind the faid partition, from the old fluice to the tail of the fox, {topping 
ice; by thefe means the waters will be kept 








the prefent communication near Fenton S: 
quite feparate, which will be a great improvement to the prefent drainage of the low 
grounds under confideration ; and as it will lay the foundation for compleating the 
drainage thereof, as far as nature will allow, in our opinion, the land owners ought to be 
at part of the expence of the aforefaid new fluice and drain, An obvious nities has 
alfo been committed in turning the tail drain leading from Torkfey Bridge Sluice into Fyfss 
below the lock, at a fquare elbow; but if it be confidered, that this drain, being wider 
than the clear water-way of the fluice by three feet, and deeper than the floor thereof, 
the velocity of the water is fo much lefs on account of a greater capacity’, that the ill 
effet of this inconfiftency is not, in reality, fo great in the prefent cafe as it may feem 3 
however, as this drain mutt be widened near the uice, on account of the new tun, 
to give a freer paflage to the water, and to remedy this defect both at once, we advile 


the turn of the faid drain to be made by a quarter round inftead of a {quare elbow. 
Joun GRuNDY. 


J. SMEATON~ 





Doncafer, O&ober 16, 1762. 
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To the gentlemen affembled at a general meeting on the ad day of Sep. 
tember, 1782, for confidering of a plan of improvement of the na- 
vigation of the river Fofdyke, and for improving the drainage of the 
lands on each fide the faid river. 


GENTLEMEN, 


SINCE my arrival at Lincoln on Thurfday evening laft, (as defired by Mr. Lyon) 
Ihave diligently employ edmyfelf, in conjunction with Mr.Cariton, and Mr. Pitrey, 
agent for Mr. Evi1son, who were appointed to conduct me, in reviewing the different 
parts of the extenfive fcheme of drainage and navigation, that was formed by Mr. 
Grunpy and myfelf in the year 1762, in order to prepare myfelf to affift you, gentle- 
men, in the reconfideration thereof. 


Tt is a fubject indeed fo extenfive, ‘that the time has been fully employed in going 
over fome of the moft material and leading parts thereof, and it will neceflarily take a 
further length of time to enter into that accurate and digefted confideration that it had 
from Mr. Grunpy and myfelf at the time abovementioned, being now 20 years ago. 
But, as upon this revifal, 1 find a very ftriking difference in the fituation of the leading 
circumstances attending this bufinefs, 1 think it neceflary to lay thofe open to your con- 
fideration, becaufe, unlefs fome means are found, by which the impediments, that 
fince that time have been placed in the way, can either be removed or avoided, it feems 
fruitlefs to enter into any {cheme for the general drainage of the low grounds weft of Lin- 
coln : for it does not appear to me, that as things now ftand, any fuch material improve- 
ment can be made therein, as fhall be likely to anfwer the coft of doing it. 


When the fcheme of 1762 was under confideration, the Witham navigation at from 
Lincoln to Bofton was then fubfitting, with a claufe therein, that no {taunch or land-door 
fhould be ereéted between Wafbingborough Ferry and Lincoln High Bridge, which fhould 
not be at leaf 2 feet below the loweft grounds in Canwick Ings, as by reference to the 
att will more fully appear. At prefent, I find a lock and a ftaunch below the lower 
mouth or out-fall of Sincil Dyke, which by the former {cheme was to be the out-fall of 
the drainage waters of the Jands weft of Lincoln into the river Witham, the top of the 
gates or doors of which ftaunch is higher than the furface of the faid loweft grounds of 
Canwick Ings, and confequently they are, as it appears to me, full 2 feet higher than 

; according, 


ford Head was in 1762. 


ipeay | 


according to the faid claufe they 

oF g id pel they ought to be, (the doors or gates of the lock being {till 
1 er) a 2 = r.* i taal: 

igher) and the top of the gates or doors of the faid ftaunch being full as high as ioe 
The fall for the drai 5 i fe 
Roe Otley ainage waters from By ayford Meer to the 
Sincil Dyke is now taken away and loft, the water being now fo near upon 
§ 


a level at the two faid points, as infuffici 
evel at the two faid points, as to be totally infufficient towards any material improve 
ment in point of drainage. a 


In order, therefore, to recover the fall for the propofed drainage w: i 
fitted, it appears to me abfolutely neceffary, ssi remove pianist 
the waters may have their natural defcent in its ancient courfe through the ety of Lin. 
coln, or to carry the out-fall drain fo far below the limits of the Sindil Dyke as to pafs 
through fome part of Canwick Ings, and fall into the prefent courfe of the river Titties 


below the faid lock and ftaunch ; that is, where the fame, on mature confideration, fhall 
be deemed the moft eligible, ; 


The latter way appears to me at prefent preferable, not only as it would not interfere 


with the prefent navigation, but the drainage waters would be lef liable to be over-rode 
by the living waters of the Witham, 


I am, Gentlemen, 
Your moft humble fervant, 


Lincola, September 2, 1782. J. SMEATON, 


Vou, 1. ‘ L igre ns 
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To the Gentlemen that attended a general meeting on the 2d dar of Sep_ 
tember, 1782, at the Rein Deer at Lincoln, for confidering of a plan 
of improvement of the navigation of the river Foffdyke, and for im. 
proving the drainage of the lands on each fide of the faid river. 


The REPORT of Joun SMEATON, Engineer, upon the improvement 
of the navigation of the river Fofayke, and for improving the drainage 
of the low lands on each fide of the faid river. 


N the year 1762, Mr. Gruwpy and myfelf were employed by Mr. Errtson to 

: form afcheme for the improvement of the Faféyke navigation, and at the fame time 
to improve the drainage of the low grounds weft of Lincola, of which bufinefS we ac- 
quitted ourfelves by our joint report, dated the r6th of Oétober of that year; con- 
trariety of opinion among the parties interefted at that time prevented the’ execution of 
the fcheme then: propofed. 


In Augutt laft I was invited to reconfider the faid fcheme, and to affift the gentlemen 
jnterefted in this bufinefS in forming fuch a one, as at this time fhould be ufeful and 
agreeable to all parties,.and to attend their public meeting at Lincoln for that purpole 
upon the 2d of September laft, which accordingly I did. ‘ 

KOTAa2 .T ; 

On reviewing the fubje&t previous to this meeting, I perceived that upon fuppofition 
of the beft poffible drainage, compatible with the improvement and even /ubj/itence of 
the Fofidyke navigation, that the fcheme then propofed appeared now to me to.be very 
complete upon the circumftances and fituation in which things then were; but that at 
prefent, the cafe is fo very much altered, that the very ground and foundation upon 
which we built the principal merit of the fcheme, fo far as it related to drainage, is 
now fubverted; for the ultimate drainage of all the grounds in queftion being into 
Brayford Meer, and as at that time there fubfifted a fall in dry feafons in fummer from 
Brayford Meer, through the city of Lincoln, to that part of the river Witham where the 
tail of Sincil Dyke fails into it, of 14 inches, and a further fall then of 54 inches more to 
Stamp End, and which was {till greater down to the point where Bailey's Sluice Drain falls 
into the fame, it appeared to us, that the addition of this fall to the low grounds that then 
drained into Brayford Meer, when judicioufly managed, would make the drainage thereof 


very compleat. Nor were there at that time any reafon to fear the lof of this fall, but 


is us Father 


rather an expetation of gaining n 





lands, and making or ims 







then paffed ; yet as the advantag 
the city of Lincoln, and low grounds weft thereof, were cuarded by a claufe, enacting 

5 J g 
that no ftaunch or land door fhould be ereé 








d between 1 borough Ferry and -Lin- 
coln High Bridge, which fhould not be at leaft 2 feet lower than the loweft grounds in 
Canwick Ings, there could then, in regard to this fall, be no apprehenfion ob difficulty ; 
but contrary thereto, on this view I found a lock below Stamp End, now called Lincoln 








Lock, accompanied with a ftaunch, ereéted acrofs the river Witham, abreaft of the faid 
lock, and confequently below the tail or out-fall of Sinci! Dyke, into the faid river; the 
top of the faid doors of which ftaunch was not only higher than the medium furface of 
the loweft grounds in Canwi: k Ings, and therefore full 2 feet higher than according to 
the faid claufe they ought to be, but alfo higher than the natural ftaunch of Brayford 
Heac 


by 14 inch than it was at that period: in confequence, as in this ftate of things Bray- 





w 





as in the year 1762, and oceafioned a pen of the water in Brayford Meer; higher 


ford Meer is rather higher than lower than it was, and the fall that might have been re- 
quired totally taken away and deftroyed, it follows, as things now are, (Brayford Meer 
being ftill the ultimate out-fall of the drainage of all the lands in queftion) that no ma- 
terial improvement can be made therein. 


Thefe confequences I did myfelfthe honour of Jaying before the gentlemen affembled 
atthe meeting of the 2d of September latt, and withal obferved, that unlefs either Lin- 
coln Lock and Staunch, as it now ftands, can be removed, or a new out-fall procured 
for Sincil Dyke, fo as to fall into the Witham below the faid ftaunch, it will be to no pur- 
pofe to think of any {chemes of drainage that will be likely to be attended with benefit 


equal to the expence. 


Thefe matters being fully confidered by the gentlemen prefent, and feeing difficulties 
in either way, and it being the general fenfe of the meeting, that it would be Seen” 
fiderable improvement to their low grounds, if they could more early in the fpring be 
cleared-and ridded of their water, without deftroying the navigation through Lincoln, 1 then 
obferved, that on fuppofition Lincoln Staunch and Lock was removed re higher up the 
ftream from its prefent place, above the tail of Sincil Dyke, I did not doubt but to be 
able to draw up a fcheme that would not only preferve, but greatly improve the na- 
vigation through Lincoln, greatly benefit the drainage of the'lands without imbank- 
ments upon the Witham, but alfo give every competent improvement to the Fopake 
navigation, ‘and that by expedients to which I could.not fee any reafonable objection. 


As. This 
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This fcheme, after fully and deliberately confidering, 1 now beg leave to propofe. 


The lands at prefent under confideration are the general refervoir of the waters thar 
in great foods are brought down by the river #itham from the upland country, through 
a courfe of above 40 miles, the paflages for which through Lincoln, relative to the fall 
it has, are at prefent fo very inadequate to the difcharge of this water as fatt it comes, 
that it extends over a vaft tract of ground of many miles fquare. 


In the year 1762 it was known to have rofe above its fummer drainage height about 
4 feet perpendicular, but upon this view this water, from marks that were fhewn me, 
its height had been more than 5 feet 9 inches above the former mark, which fhews 
that the banks neceflary to reftrain and carry off fo great a body of water as faft as it 
comes would be required of fuch heighth and ftrength, thac I am of opinion (with the 
land owners) it would be not only very difficult and very expenfive to confine, but 
be matter of objection to the drainage of the lands upon the Witham below Lincoln. 


In a dry feafon the lands in queftion become compleatly drained by the prefent outlets, 
but as the ultimate level of Brayford Meer, at which the freth waters of the Witham can 
be difcharged, is but a few inches lower than the loweft grounds propofed to be drained, 
when the top waters are fo much run off, as that the drainage is almoft compleated, the 
quantity capable of being then difcharged but fo little exceeds the influx of the Witham 
from the higher country, that was it not for the joint action of the fin and winds; the 
furface of thefe loweft traéts would never become dry, fo as to be capable of any good 
produce of vegetation; but if when the top waters are run off, and the whole furface 
reduced to the level of the prefent natural banks of the river and aquedutts, a difcharge 
is provided, that now cannot run for want of level or fall, a very moderate difcharge 
(that would fignify but little in refpe&t to the running off of the top waters) continuing to 
operate by itfelf feparately, and independently of the river Witham, and appropriated 
wholly to the difcharge of-fuch internal waters as are left behind, after the flood waters 
are reduced within their natural banks; I fay, fuch internal dead waters would very 
fpeedily be difcharged when all communication with the living waters were cut off, 


though this new and feparate difcharge was not above half as much as the current of the 
river Witham in dry feafons. 


It is obvious, that a meer removal of Linco Lock’s ftaunch would not fully effect 
this bufinefs, even though Brayford Head was fully cleared, and the channel deepened 
through Lincoln, becaufe ftill the Witham water would be obliged to pafgs through the 


fame 


7 al 


fame channel; that is, it would pafs through the preferable channel, in point of fall, 
while in common, and therefore would interfere with and over-ride the drainage waters 


at the very pinch when the drainage was wanted to be compleated. 


Furthermore, if the Fo 





lyke navigation was fupplied with water by an aqueduct from 
an higher part of the river Witham, independent of Brayford Meer, and the out-lets of 
all fuch grounds as drain into Foffdyke eaft of Saxelby, or into Brayford Meer, banked 
off, (ma i g the whole coun- 


try is over-prefled) then Brayfor 












tfelf a means of difcharging the top waters wi 
d Meer may remain at its prefent height, and ail impe- 





diments be removed between Brayford Meer and the firft lock towards Bofton, as low as 





to the floor of the water-way under Lincoln High Bridge, which would render the navi- 
gation through Lincoln much preferable to what it now is, as there would be 2 feet 


depth of water at fuch times and places where now there is no more than one. 


———— 





THE SCHEME. 





1ft. To remove the lock called Lincoln Lock and its ftaunch, from its prefent place 
i vin e, where there i ious open- 
below Stamp End, to above the tail of Sz 'yke, where there is a commodious op 


i ive i i ear fi ce f manner in which it may be 
ing to receive it, as will appear from a fketch of the 1 y 





placed. 
F the river Wi 
ad. To deepen that part of the river ; be 
the ftaunch, and the place where it is now recommended, fo as to make it paffable for 
; ock, and which will not require a deepen~ 


tham that lays between the prefent place of 


bi 
any boats that can now come up to Lincoln L 
ine of above half a foot at a medium. 

o 


d. To fcour out Sincil Dyke to as great a width as it has ever originally been, from 
i fi inging up its 
i ‘ail or out-fall into the Witham, to the tail of the great Goswt Drain, bringing up 

fs bottom preferibed in the laft article, as ne- 


: ith th 
bottom upon the fame dead level wit ae a epll cary: ee ee want 


ceffary for navigation, and to as great a wi 
cient flopes. 


th. To dyke and feour out the great Gowt Drain to the greatelt pee “ Be oe 
sia. fill bring up the bottom upon the fame dead level as prefcribed for a : een 
i ‘cation with the river Witham, to continue 
i f opening a communication with ¢ : ate 
eats ave py tees of an under-ground tunnel four feet wide and four “ — 
— way, with doors pointed towards Sincil Dyke. The floor of this tunnel 
a a 


i the river itham may run in 
much deeper than the bottom of the Great Gowt Drain, that = 


‘ vy 


Tyee 
its prefent naturel courfe above its arch, and that the work of the fuid arch be finifh, 
high as that the river Witham may pals over it without raifing its furface, in its tris 
orextraordinary {tate, upon a wideh of at leaft 3o feet. The weft fide wall next ¢ 
lands to be raifed to a competent height to prevent the Witham’s waters, in time of 
floods, from cafcading over it; but the height of the eaft wall to be raifed only one ee 
above the ordinary furface of the Witham, fo that when there is a {well in the /¥7}, 

















above that height, it may cafeade over into this Gowt Drain, which will then a& a 
flaker, according to its prefent intent, and make its way by SA 





; , =p 
Dyke tothe Witham. 





- sth. To fcour out Sincil Dyke, from the tail of the Great Gowt Drain, to 
mouth at the river them, yet not to make an open communication with the river, 
to prevent the river in dry times from taking its courfe that way, and to give it a com. 
petent paflage through Sinci! Dyke as a flaker drain, (to which ufe it has been appare 
intended in its original formation) to conftruct a weir of 60 feet in length upon the 
ranged along the eaft fide of the river Witham, which, being immediately collected 
Sincil Dyke Drain, can run no more water in high floods than the drain will and oi 
to contain: in time of dry feafons to be about one inch above the water's furface of the 
river, fo as juft to pen in all the water thereof, and upon a frehh rifing above that to dif: 


charge a competent quantity, upon a moderate additional height, in virtue of the length 
of its crown. 


3 Uj 





per 
t 
bur 

















6th, To effectually fcour out the leffer Gow! Drain, and in like manner as the entry 
into Sincil Dyke, to be fhut off by a weir of 45 feet long in the crown, conditioned and 
operating as Sincil Dyke in proportion to its fize; but to allow for the natural fall of the 
river from Sincil Dyke to the entry of the little Gows Drain, this weir to be gaged 15 inch 
Jower than the former. And N. B. it will be proper to give all poffible freedom and 


effect to thefe 2 flaker drains, becaufe the Great Gowt Drain will not now ferve this pur- 
pofe except in floods, 


4th. A drain to be carried from the faid tunnel, at the head of the Great Gowt Drain, 
to Swan Pool, and to pafs by or through the fame, as fhall be found moft convenient and 
practicable in the execution; to be of 12 feet bottom, with proper flopes, and {till car- 
ried on upon the fame dead level. From thence the drain to pafs forward upon a 10 
feet bottom to a proper place, to divide into two branches; one tending towards Cuckoo 
Pool, and the interior parts of Skellingthorpe; the other towards a proper point of the 
Foffdyke, to receive the Burton and Carlton, 8c. waters, from Bifhop’s Bridge, by a fub- 


terraneous tunnel under the Fofdyke; all which faid drains are to be carried on upo" 
the fame dead level as before prefcribed. 


: Sth. A 
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8th. A fubterraneous tunnel to be laid under the Fe//ayke, to communicate the water 








from Bifbop's Bridge, of fufficient capacity to run the 
of fall < 


top of whofe arch muft be fo deep below 


aters without material lofs 





er the top waters are difcharged ; but as the la 4 tunnel of this kind, the 


he common furfac teas to clear the 








ion, the conftruétion of fuch a t 





unnel by the ordinary means in brickwork would 
require fo much lencth of time as to be a great lofs of tolls to the navigation, which, 





together with the at ual expence, would lay too great a burthen upon the fcheme Tam 
propofing; I would therefore recommend the tunnel under the bottom of the navigable 
river to be made of caft iron. This to be made in proper lengths with flanches, by 
which they can with bolts be readily joined together ; and I expect that a clear iron pipe 


of 2 feet 6 inches diameter would be very competent to this bufinefs, but that of 3 feet 





would put it beyond all doubt. 


gth. From this tunnel adrain fhould (ftill upon the fame dead level bottom) be car- 
ried to Bi/hop’s Bridge, and that bridge rebuilt correfpondent to fuch depth, the width of 
the drain’s bottom to be g feet, and the tunnel of the bridge correfpondent; from thence 
the drain to be carried forward, as a private work, into Burton and Cariten \ordthips 5 
but {till I would recommend, that whatever width may be taken for the bottom, that it 
be carried on upon the fame dead level till it comes to the pinch of that drainage, which, 
according to Mr. GRUNDY, is in Scuth Carlton lordthip, and that the ground in: the 
loweft flade there is no more than 14,36 inches above Brayford Head, as in the year 
1762, that is &ye inches above Brayford Meer, as I found it this year, 17825 from 
thence the main drains, as well as fide drains bottoms, may be allowed to rife at dit 








cretion. 


roth. I would recommend a drain to be continued from the former, at or near Cuckoo 
Pool, through Skellingthorpe, by way of the low flade of the ancient courfe of the Til, into 
Saxelby Pafture, till oppofite Saxelby Meadow, on the north fide of the Foffiyke, aie 
nifhing from a 7 feet bottom at Cuckoo Pool, to a § feet bottom at the faid point in 
Sanelby Pafture ; but {till continuing the fame dead level. 


aith! Between Mr. Edifon's wharf and Brayford Meer to conftruée @ navigation lock,, 


with gates pointed towards the Fofayke, fhuttiig up all other communication between. 


Foffdyke and Breyford Meer, except by a weir, as per next article. 


qath:. To make an aquedué of 10 feet bottom, to rake its water at the river 


: ; fh caqueenies ee arkbeueulinél;vand to pals to'the ofépke atifome 
Withares wk above the: Great Gow drainage-tunne!, acseeeents 
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eee ee to or welt of Mr. Ellifon's wharf, in order to fupply the Foff. 
ee et ae ae ort height, a weir or over-fall to be con{tructed, that at 
aa : yond the fupply of the Foffdyke navigation may be returned int 

ay eer, and fo go to Byfon; this ought to be 40 feet in length upon the crown ‘ 


nett Soe neceffarily interfecting the drain preferibed in the gth Article 

, by a continuation of the tunnel, as an aqueduét bridge, to conve i 
water in a feparate paflage over the drain, and to be well imbanked oh I ae 
that it be never overflowed till the country is under water. li 


13th. To make a provifionary navigable ftaunch at Bray, i 5 y 
to be gauged to the fame height that Brayford oe. oo a tie ee 
as tea upon Brayford Meer may not be dependant upon the Hlauhch at Dincoh 
a 2 : shel paffage cleared from Brayford Meer to Lincoln High Bridge, 7 
aon mae of the paflage of the faid bridge; and then if the truftees for the na- 
be ages ae think proper; in like manner, to clear away to the fame 
bie : ai ridge, there will be a clear navigation from Brayford Meer t 

ea, equivalent in all parts pafling Lincoln to that under Lincoln High Bridge : 


N.B. i 
pea ae ae “ ae isi = i Brayford Head ftaunch muft be fet open 
: he Lincoln Lock ftaunch, for relief of th i. 
i. rot t i. the country weft of Zin- 
ae ae " a top waters, as I am informed is very ie ee ia 4 
5 but it fhould feem that the opening and fhutti ‘ 
naa ning utting of thefe doors fhould be 
i -étion giftrates of the city of Lincoln, who, bei 
will more readily be apprifed of, and fee the neceffity of the —_— co 


4 14th, are for the general relief of the country weft of Lincoln, and the more fpeedil 
get rid their top waters, which, as before, will continue to overflow th i 
ag in the winter feafon, it will be very proper to embrace Mr. Exxrson’ , 
< age liberty for a fide weir to be conftruéted of a proper height oe pag 
part of the top waters may be run that way i ee 
| : : y into the Trent, wh : 
at will pier thereof, as it often at fuch times does. This weir, teeta : € 
lo . . 3 4 
is oe ga fens Sear may have no reafonable complaint of eos 
cer -fall clear; nor fhould it be too high, b i it wi 
: ae foul igh, becaufe, if fo, it will i 
a ie ae the purpofe for which it is made ; but it fhould be of Pi i 
ve aca the crown, that when it does difcharge it may do it with ee Harpers 
» that if it is made 100 feet upon the crown, its height 6 sali Rape 


gauge 


Titer “SI 


gauge bar of Torkfey Lock, that is about 44 inches higher than the framed bar, it 
will anfwer all thefe purpofes. This would be eafily conftruéted, extending 100 feet 
eaftward from the eaft end of the wharf wall, on the fouth fide of Foffidyke - but as its 
difcharge cannot be permitted to over-ride the Fenton Drain, the prefent fouth bank 
of the Fofdyke mutt be carried forward from the eaft end of the weir, between the weit’s 
water and the Fenton Drain, quite up to the walls of Tork/ey Bridge; and to be made 
proof, fo that the water fhall never, after paffing the weir, flow into the drain: and, 
furthermore, as the Trent floods frequently greatly over-ride the Foffdyke waters, even in 
their higheft condition, it will be neceffary that the water of this weir fhould be con- 
veyed to Trent by a feparate paflage, intermediate between the lock and Fenton Drain, 
whofe out-let muft be fhut by doors pointed towards the Trent. A proper capacity for 
this paflage will be about 8 feet wide, and 5 feet high in the clear; but its threfhold 
need not be laid fo low as that of Fenton Drain by a foot, fo that as the foundations 
may be compleatly in the dry, it will not be fo expenfive as fluice-work often turns 


out to be. 


rgth. The living waters of the Till can evidently have no other out-fall than into 
the Fofidyke. The Fofdyke will be, by the propofed mode of fupplying it with water 
from the Witham, held about 10 inches higher in very dry feafons than it formerly was 5 
but if the Ti//, which has now little or no banks, was imbanked 10 inches, it would at 
all times be as competent to hold in the living waters as now, before the adjacent 
meadows were overflowed. But let us fuppofe it imbanked 2 feet, yet as the ground is 
low on both fides, but the loweft in Saxelby Meadow near Haddow Bridge, which then 
would not be more than 2 inches above that advanced height of the furface of the Foffdyke, 
this would neceffarily be too finall an elevation of furface for thefe grounds ever to have 


but as they are but of fimall extent, when the living waters of the 


a competent drainage ; 
mpetent fall, would 


Till are fo imbanked from them, a very fmall tunnel, with a co 
effectually drain them; for this purpofe 1 would propofe to drain them by means of a 
leaden pipe of 5 inches bore, under the Fofdyke, into the drain propofed to be carried 
on the fouth fide to Saxelby Pafture, laying alfo a {mall common tunnel under the 
Till to communicate a few acres of drainage from Haddow Meadows (which are the 
higher) into SaxelLy. I prefer, in this cafe, a leaden pipe, becaufe it may be lowered 
into the water, and compleated, without ever interfering with the navigation at all. Or, 
if better approved, thefe meadows near Haddow Bridge may drain by a communication 
acrofs the Till as aforefaid, (but from Saxelby into Haddow) and then by way of South 
_ Carlton to the great iron tunnel propofed in Article 8. 


Vol. 


OPERA- 
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OPERATION of the preceding {cheme. 


UPON my late view I found the pen of Lincoln Lock to be good 144 inches, with , 
competent fall for the current waters of the Witham through Lincoln and the S/aker Eats 
which I eftimate at 14 inch more, that is in the whole good 16 inches; it is therefore 
manifeft, that by the means propofed thefe 16 inches will be added to the natural fal] of 
the drainage-waters that they now have into Brayford Meer; and the living waters of the 
Witham will then get difcharged as they do now, and the internal drains being carried 
upon dead level bottoms, and dug below level till they get to the pinch of their re 
fpeétive fervices, they will perform their drainage down to the dead level of their out- 
fall, in which café the point in South Carlion, that is reported to have had but 1 foot 24 
inches elevation above Brayford Head, as it was in 1762, that is, but 84 above the iol 
of Brayford Meer, as I found it the 3 ut of Auguft laft, will then have a fall of 2 feet + inch 
from the faid furface to its out-fall; and the low flade in the weft of Skellingthorpe, ia? was 
the fame day 6 inches above Fo//dyte, (that is above Brayford Meer) will have a fall of 1 foot 
oF inches toiits out-fall, which will fully fuftice for a perfect drainage in feafons moderately 
dry 5 but this being fomewhat lefS than what has been efteemed compleat, I mutt beg leave 
in this place to take notice, that formerly, when it was not the practice to dig Bins belo 
the dead level of the out-fall, nor to carry their bottoms upon a dead level, but rifing 
towards the country to be drained, it was then held neceffary to have a calculation that 
the utmoft reduction of the water within foil fhould not be lefs than 2 feet. But the 
experience of the laft 20 years has informed me, that where meafures are taken to make 
the drains readily and fpeedily, (after the top waters are difcharged) reduce their water’s 
furface one foot within foil where it is tolerably firm, will form a very effectual drainage, and 
in foils lefs firm 18 inches done fpeedily will be full as effeétual as an ultimate of 2 fae er 
formed in that flow lingering manner which is the confequence of fhallow drains a 
taining no competent body of water in the bottom, to be moved; for let the sak be 
however great, gravity acting with equal force on every particle, the fall being the 
fame, will give every particle an equal velocity, and confequently the whole us as 
I found Saxelby Meadow was elevated above Foffdyke 11 inches, it will, by shat is 3 

. pofed, be elevated 2 feet 3 inches above its out-fall, and senate rey akan to 
fpare to give its water a competent velocity through the pipe. 


rie it is evident, that the drainage of all the low grounds will be compleated in 
all hci feafons, but will, as at prefent, be fubject to be overflowed by the great 
winter's floods, but whofe top waters will be more fpeedily run off by the difcharge 
) 


into 
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into Trent, and by the drainage waters running off with « good current, when at pre- 
fent they do not run at all. 


By avoiding all imbankments of the Witham, and the waters allowed to f{pread as at 
prefent, all oppreffion of the drainage lands eaft of Lincoln is avoided; and in running 
off their ultimate drainage waters of the weft country more fpeedily, the eaft country 
will be greatly benefited, becaufe they will be fooner ridded of their weftern waters 
coming upon them ; for this muft be Jaid down as arule, that in like circumftances, 
the lands downward upon a ftream can never expect to drain prior to thofe above them, 
and therefore the fooner the waters of thofe above are difcharged, the fooner the drainage 
of the whole will be compleated. 


The navigation eaft of Lincoln High Bridge will be greatly benefited, becaufe Brayford 
Head being cleared away down to the level of the hoor of Lincoln High Bridge, will give 
1 foot more water than at prefent, and the like advantage would take place quite through 
Lincoln, if the Witham, ealt of the faid bridge, was fuitably cleared. 


The Bofton out-fall will alfo receive benefit, notwithftanding that fome of the top waters 
will be difcharged into the Trent, becaufe it can be no advantage to a country already 
oppreffed with water to receive an addition ; and as the follow of the living waters will be 
continued in a more full body after the extreams are gone; the powers of {couring will be 
continued to a period, when otherwife they would have ceafed. 


In order to ftate the advantage to the Fofdyke navigation, and its relation to the 
{ome fixed points of level. 


drainage of the country, it will be neceffary to afcertain 
In the year 1762 it was afcertained by Mr. GRuNDY and myfelf, that when there was 


Brayford Head, the furface was then 5+ below the top of 


42 inches depth of water over By 
sins Aifler courte of the Lincoln ftone in the face of Mr. Ellifon’s. wharf, confequently the 


faid courfe was at that time 10 inches aboye the natural ftaunch of Brayford Head. 


82, I found 1 foot water upon Brajford Head, (as 
held up by the ftaunch of Lincolt Leck below) and at that time its furface was eae 
below the faid 4ifler courfe, confequently the differ courle 16 inches above Brayfor lead 
as it now is; that is, Brayford Head in 1782 was lower by is inches than 2 ead 
1762, and the furface of the water of Brayford Meer was 1x higher, I would there- 


= 9 
cir to pen the water in Fofayke, and 
fore recommend that the crown of the poe weir to p ee 


On reviewing, the fame in the year 17 
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over which the furplufage flhall fall into: Brayford Meer, to be 5 inches higher than the 
faid Aifler courfe, which in fact will be all that will be gained to the Fofiyke; becaufe 
it is faid, and I fuppofe may be proved by evidence, that when this wharf was built about 
4 years ago, the faid Aifer courfe was compleatly covered with water, that ftone being 
of the reputed quality not to bear the weather. The crown of this over-fall being 
about 11 inches lower than the propofed weir at Torkjey, will therefore be the Beige 
height of the Mefayke navigatron, whenever the flood waters do not raife the whole country 
above that level ; and whenever that isthe cafe, it will be proper to, open the gates of 
the new propofed lock joining Brayford Meer, to let the flood waters of the Ti/? have a 
free vend, fo as not to be unneceffarily accumulated upon thefe lands, that neceffarily 
drain into the Fofdyke. 


I come now to prove laftly, that the whole of thofe lands, that neceflarily drain into 
Fofidyke, will be benefited by the alterations propofed ; becaufe, as thofe all lay weftward 
of Saxelby, the difcharge by the weir at Tork/ey will have the greateft and’ quickeft effect 
upon them in running off their top waters the moft fpeedily ; and refpeéting their ultimate 
drainage, it is manifeft, that whenever the waters of the whole country is above the 
propofed gauge height of Foffdyke, that it will be the fame thing to them, whether the 
over-fall at Brayford is in being or not ; if, therefore, when at or under that height 
all thefe lands have all the ultimate drainage’ they have now, or can have; they can Be 
no lofers in that article. 


The only drain into Foffdyke, that has the appearance of being in the leaft likely to be 
affe€ted by the propofed advancement of the furface of the Fofiyke, is Thorney Drain ; 
mean that with a pair of doors at Drinfey Nook. OF the circumftances of this drain I 
took particular notice, and mutt infer, that in point of ultimate drainage it fully does 
its bufinefs ; becaufe if it did not, as I found the water of Fofdyke juft covering the 
threfhold, and a rife of the pavement or floor, from the threfhold of the door towards 
the land, of between g and 10 inches, I conclude, if this drain did not, in its prefent 
circumftances, do its duty, this rife in the pavement, which operates as a dam, being 
taken away, and the bottom of the drain lowered correfpondent thereto, it would be 
enabled to have run. off the water lower by all this difference. I took a very careful 
level between. the furface of the water of Fofdyke as it then was, and the top of this 
ftone pavement, and found that the rife was 94 inches in the compafs of 3 yards. 
The water being then 4, inches below the ifer courfe at Mr. Ellifon’s wharf, if raifed 
5 inches. above. it,, this would make g inches; that is, the furface of Fofidyke would 


he {till a quarter of an inch below the paying, and if even with the top would’ 
be 
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be no impediment to any water flowing over it, for water could not flow over 
it without having fome thicknefs, or depth upon it; and if it was 2 inches deep, 
it would have an immediate fall of 2 inches into Fofayke, by which it would be delivered 
as fully, freely, and uninterruptedly, as if it had a pit to fall into from the top of the 
pavement, of 100 yards deep; and in fact, as the drain’s bottom (which I purfued about 
half a mile) feemed to lay nearly ona level with the top of the paved floor above men- 
tioned, and was greatly trod and poached by the feet of cattle that made their paflage 
along it, to-eat the grafs upon its fides, the condition of it is fuch, that if the Fofidyke, 
inftead of being raifed g inches above the level it. then had, was raifed 15 inches, I would 
engage, if neceffary, to make it run off its water lower at half a mile diftance after that, 
by digging it as deep as the threfhold of the fluice, than it can do at its prefent depth 
and condition, though the Foffdyke was totally emptied of water. It will therefore 
clearly appear, that the difference of an inch or two that may occafionally be made by 
the thicknefs of the fheet of water going over the over-fall at Brayford (or even if 
it was 6) will make no fenfible difference in the effect of the operation of this drain, to 
which the more quick running off the top waters being the only thing defirable. 


Au/thorpe, December 31, 1732- J. SMEATON, 


PROBABLE ESTIMATES of the expence of the above works. 


f drainage as would be neceffary in cafe the Foffdyke navigation 


ift. For fuch works o} d be. a 
was to remain in its prefent ftate. 


cil Dyke, deepening the channel where Lf 2a 


k and. Staunch above Six 
- > - 200 0 OF 


To removing Lincoln Loc b 
ne, and making good the wharfs, fay 
JL. to the: tail of the Great Gowt Drain, 





neceflary up to the 


To fcouring out and deepening Sincil Dyke fom us ta 


and from thence the Great Gewt Drain to the Witham, - - - - 17z OF 
The contingence of under-pinning the two bridges upon the Great Goowts : - = o © 
"Ro making the fubterraneous tannel under the /itham, <a - 3 : - 150 : 
To fcouring out the Lefer Gort Drain, and remainder of the Sincil Dyte to the Witham, % = 


To weirs at the head of each, 
‘Po the drain leading from the fubterrancou! 
th, being 40° roods, at Qs. 6a. = = Zz 
feet diameter, for the grand fubterrancous tunnel crofling” 


tunnel’ to’ the point of departure of the two 
190 ° So 


drains, according to Article 7 


"To three lengths of iron pipes, 3 ee 

Foffdykes weight 5 tons 15 cw avi6l - - - - : . ee 2 
To bolts, jointingsand Jayings - = . 2 : <a 
To brickwork at the two ends, _ E “ % : ; = 
To taking off the-water and -pampings - “ “3 


Carried over £. 942 © ° 
oe 


. t 87 J 


fi) 
Brought over 77 


To folder, labour, laying, and fixing, s 3 3 J 5 
at each end, with proper grates to fhut and hinder it from 
eae s choaking and running at improper times, - - 3 10 
i To banking upon the 77// up to its divifion, length 88 rods on each fide, at 
2s. 6d. per rod, - - = - 
To a tunnel acrofs the Til, wood and laying, 








drain from the point K to the welt bound of Skellingthe 








To 10 per cent. contingencies upon the above articles, 





7 per cent. continge 
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The making the weir at Torkjey, being advantageous not only to. 
queftion, but to the navigation, by more readily freeing the fame from extreams of 
water, and alfo by quieting the apprehenfions that the land-owners might entertain from. 
the rife of the fuirface of Foffdyke in dry feafons, it feems to me fhould be done at a joint 


expence, 


To making the weir, walling, paving, and fecuring the channel for carrying off 
water, imbanking between the faid channel and Fexton Drain, making the tunnel t 
the road, and pointing doors towards the Tre, cannot Jay at lefs than 


General drainage fcheme, 
Foffdyke navigation, - 


Fork/ey Weir and accompany mentsy 
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HOLDERNESS LEVELS. 


REPORT of Joun SMEATON, annexed to a Report and Eftimate of 
Mr. Grunpy’s, concerning the Drainage of Holderne/s Levels. 


AVING carefully perufed the foregoing obfervations, and alfo compared them with 
my own taken upon the place in the month of November laft, and finding no 
difference between them that can any w4ys affect the practicability of the propofed 
drainage, or the general fcheme to be made ufe of for that purpofe; and having alfo 
confidered the caufes afligned by Mr. Gruwnpy for the drowning of this level, and the 
expedients to be made ufe for the remedy of the fame, I entirely concur with him in 
every effential point. But as a number of adverfe accidents have prevented us from 
‘meeting upon this bufinefs, according to the defire of the proprietors, which has pre- 
vented our comparing our ideas together and as mens ideas often vary in particulars 
though they agree in general and material points ; and as I find that fome things have 
{truck me in fomewhat a different light to what they have done Mr. Grunpy, I think it 
my duty to point out the fame, not fo much by way of correétion of what he has propofed, 
as by way of fipplement. 


rft. In regard to the out-fall clough, Marfleet mutt {trike every one, at firft fight, as 
being the moft eligible place ; and, was there any want of fall, would certainly be fo ; 
but as there appears an ample {ufficiency of fall into the river Hull at the Sugar- Hou/e 
clough, it’s being fo much above low water in the river Humber, allows it to run fo 
much the longer; and if laid nearer low water mark (without which it could have no 
preference upon the Humber) it would be more difficult to maintain a channel from the 
clough to low water mark ; and the fhore being flat and muddy, and the water ebbing 
out a great way, the fea-doors would be more liable to be filted up in dry feafons. 1 
can therefore hardly tell how to give the preference to Marflect. 


adly. Was the eaftern main drain, inftead of going round by Gold Dyke Stock, to be 
conduéted from Old Williams at }, through Fordyke, to about the midway between Fordyke 
Bridge and Fofam Style; and there making an obtufe angle, to meet the eaftern drain, 
about the point /J. and then to proceed together in a right line to D, the courfe of the 
main drain would be fhortened near upon a mile, which, according to the laws of 
drainage, is eligible, in cafe other circumftances of greater weight do not countera& 5 
and then the courfe of the drainage of Sutton Carr, &c, which would be north, would 
be more natural ; for, according to my information, thofe carrs are deeper about the 
fillings, 
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fillings, and Chefter Hole, than near Gold Dyke Stock. ‘The lands on the fouth of Grd 
: e four sid 
Dyke Stock could drain as at prefent. 


gdly. In cafe any objection is raifed by the proprietor of Waghen, now under dyainage 
by engines (which if this fcheme takes place will be unneceffary) the eaftern drain a 
be brought from the angle between K and L, in Weel Carr, through the main drain, 
under Mies Bridge ; and turning S.E. near Lamber Coat Bridge, to fall into the 
ealtern drain, in a proper direétion, between band c; and though this courfe would be 
near two miles longer than the eaftern one already marked out, and therefore lefs eligible, 
yet as there is fall enough, I propofe it as a practicable {cheme in cafe of difficulties. 


4thly. I apprehend a fluice of lefs dimenfions than 24 feet water-way, would drain 
thefe levels, when the banks againft the river Hull are made tight and firm 5 as it feems 
to me that country clew would be almoft fufficient, was it placed where there was a 
proper fall: however, I would advife nothing lefs than two tuns of 18 or 20 feet, but 
dimenfions, in this cafe, if an error, is one on the right fide. 


gthly. The places of the prefent cloughs are very proper for tunnels for taking in 
water from the river in dry feafons ; but, as I cannot fuppofe, after the above works 
are executed, that they will ever run, I cannot think them worth maintaining in their 
prefent form. The prefent extraordinary inundation, I fuppofe, to be principally 
owing to the badnefs of the banks againft the river Hull, which allow a confiderable 
part of it’s contents to be difcharged upon this level. 


6thly. In regard to the eftimates, the fhortnefs of the time that accidents have 
allowed me for thefe remarks, puts it out of my power to enter into them particularly 5 
but well knowing Mr. Grunpy’s correétnefs and affiduity in thofe matters, I have 
only to obferve, that, though I think he has allowed a fufficiency of dimenfions, I 
fhould be glad he would reconfider whether the price allowed for the fpade-work will 
be fufficient alfo, On this account, I would count the fum of £ 10652, exclufive of - 
the articles of furveying, planning, {chemes, eftimates, fupervifing and other contin- 
gencies, and procuring the act. 


Aupthorpe, rath January, 1764. J. SMEATON. 
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EXAMINATION of Mr. Grunpv’s plan for a fea fluice for the drainage 
of Holdernefi Levels, by Joun SMEATON, 
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AVId 


2 Ree general defign and idea of this fluice I much approve; but as I think it 
may be made ftronger with the fame expence, I therefore fubmit the following | 
remarks to Mr. Gruwpvy’s confideration. 
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ut. The fluice pit is direéted to be dug 3 feet below low water mark, and the floor 
to be laid 1 foot below ditto. | 


Ft. In, | 
Thicknefs of the mud fells a eta a . « 4 
The ground fells being let down thereon, I fuppofe 2 inches, will rife © 10 
° 
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Thicknelsofmtherplanecr ers «sinha Tati ee ST 
The pointings being let into the floor, I fuppofe x inch, rifes - = - 
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Total rife above mud fells pile heads, oe Ee Se : | 
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Quere, Does Mr. Grunpy propofe letting the mud fells into the bottom 14 inches? 
if fo, it fhould be more clearly expreffed; as I fuppofe it is the fecond floor, or top 
of the threfhold, that is to be 1 foot under low water. 





























adly. It is propofed to pile the mud fells at every 6 feet, fo that every other ground 
{ell will bear hollow upon the mud fell, which I fuppofe is intended for it’s principal 
bearing ; and every ground fell, being piled in the intermediate fpaces, will have a 
fuperior bearing to that where the walls ftand; I would, therefore, propofe to pile the 
mud fells under the interfeétion of every ground fell, and omit the intermediate piles, 
or do them only with flabs fpiked againft the ground fells, after laid; but this, in my 
opinion, is unneceffary ; but I would add piles under every ground fell anfwerable He 
the faces of the pier, for the length of the part that at prefent bears hollow, and on 
one row of piles, at 6 feet diftances only; this middle row under the pier, for the +e 
arches length, I would flill continue at 6 feet diftances. In this way, mud fells of 
12 x 6 will do as well as 12 x 12, and the timber faved may, if thought neceflirys Le 
be employed in flab piling the intermediate fpaces. 
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gdly. The projection of the floor beyond the walls, I think not only an ufelefs 
expence, but prejudicial in effect, becaufe the back fide of the wall bears hollow, and 
not immediately upon the pile heads; ’tis true, a wall of this fort is not inclined 10 
fal 
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fall backwards, but if the ground fhould prove bad, and the wall be inclined to ‘errle, 
(for which caufe only piles feem neceffary behind the front) they had better be applet 
dire@tly underneath ; and if the two outfide mud fells, anfwerable to the back oe the 
walls, are piled at 6 feet diftances only, I think it fufficient, 


4thly. The row of dovetailed piles under the points of the projection of the pier, 
I think may be fafely omitted, unlefs the ground is very bad indeed. 


gthly. If g inch {pikes are intended for the 5 inch plank piling, they will teach 


only 4 inches into the wood; I have, therefore, fuppofed them, in the eftimate, to 
be of 11 inches. 


6thly. Out of the timber {uppofed to be faved as above, I would lay 
ground fell clofe to the other, directly under the points of the point 
jagged bolts may there have fomething elfe befides the plank to hang by ; : 
continue them upon the mud fells in the face of the walls: the three ground fells and 
plank piles to be all bolted together. This lat ground fell I would fupport by 4 piles, — 
correfpondent to thofe marked dd dd. , 


ythly. I think 1 foot rife at the threfhold very fufficient, and th 
may be of two inches, or the fecond beams of 12 * he 2¢ 
for the 14 inch pointings, leave but 6 inches 

inches is plank ; they fhould be two feet 


$thly. It would confiderably {trengthen the pointings to put a brace. or ftretcher 
equal height with themfelves, crofS the pier, according to the direétion of t! 
piles ; fo that the ftring pieces, thefe braces, and the head of the thre 
mitre together; and in like manner to fix on a piece jump: 
to reach about 6 feet into the wall, and to 
which tl 
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&c. in which cafe the main pit will not be above 50 feet bottom, I have alfo altered 
the pofition of the fluice pit in the general plan, in order to give it a better direétion 
into the river, which, being in dotted lines, will readily be diftinguifhed, 


N. B. Ihave in the eftimate fuppofed the walls to be carried up 1a feet high, the 
me thicknefs as ordered for the bafe. 


of Mr. Grunpy’s plan for a fea fluice for the drainage of Holderne/s 
Levels, 


CARPENTRY. 


In 84 piles under the mud fells, being 10 inchs by 12 head, and 1o feet long, 1 piece of 2 fi 
fquare and 10 feet long, make 2 piles; therefore the folid contents, - 

In 7 mud fells, 64 feet long, 12 by 12, - - 

In 96 bearing piles, 10 by 12 head, and ro feet long, 


1 Grounding to fea fheet piling, 73 feet long, 12 X 12, 

9 Ditto 2» she fea apron, mean length 49 feet, 12 x 12, 

2 Ditto u e fea doors, 62 fect long,- - 

5 Ditto under the body of the fluice, 44 feet long, 

2 Ditto usder the land doors, 57 feet long, 

4 Ditto under the land apron, 45 feet long,” 

1 Ditto to land thet piling, 62 feet long, 

In 24 ground ways, 12 x 12, - 

In 2 rows of 12 feet dovetail piles under extremity of the fea aprons and fea doors, length 
134 feet, there is feet fuperficial, - = s 2 
2 fuperficial, = Se 

In 2 rows of 10 feet dita, length 106 feet, feet Hes se a nisineasiial ? 

Superficial fect of dovetail piles, 

Allow } for penne 








to } 








5 ; Cube Fr. 
6 Ground fells for the fecond floors under the arches, mean length 21 feet, 12 x 10, 

folid’ contents, - : cs = = = = 3 106 
4 String pieces, 20 feet long, ro « 6 - - - = = 36 
4 Pointings, 14 X 16, and 7 feet long cach, = - - - - 44 
z,Land threfholds, 14 X 16, and 155 feet long, - - > - 49 
Plank for the fecond floor, 3 inches thick, 504 feet fuperficial, containing folid - - 1 26 
Timber in the fecond floor and thretholds, - - - - 361 
Riga timber in the floor, - - - - - - = Cube feet s2gr 

es 

To Riga timber in the floor, 5291 feetfolid, at 14d. - - = = 308 12 to 
Allow for wafte in converting to the proper feantlings one eighth - - © g8 1m 7 
'To timber in the floor, - - - - - - - - a ar 4 
To preparing and driving 180 piles of 10 feet long, at 25. 6d. each pile, - - 2m 0 «Oo 
To framing, fawing and laying the floor, containing 37 {quare, at 15. - - 27 15 oO 
"Yo 2668 feet fuperficial of dovetail piling, fawing, making and driving, at 4 4. - Adio! 4. 
To laying 37 {quare of planking in the floor, including fawing and caulking, at 7s. 6d. 13 17 6 
To framing and laying the fecond floor, containing 54 fquare, at 1/, 24. 64. - Ge 3). 9 
Workmanship in the floor, - = = = = > iis: 7 
‘Timber in ditto, - = = - a “ bs 3474 «SS 
Carpentry in the floor, - - - - - - £.461 10 0 


Mafons and Bricklayers work. 


"The external cireumference of the walls and pier is 292 feet by 12 feet high, produces 
3504 feet of face work, which will be, at a medium, 1 foot 3 inches thick of ftone; 


this produces 4380 cube feet, which, delivered at 1s. 6d, per foot, comes to, - 328 10 0 
The fetting and making mortar for ditto, at 14. per foot, - - - 18 5 Oo 
This being fuppofed to be fet 6 inches breadth in tarras mortar, and the hollow pofts 

wholly bedded therein, will take 50 bushels of tarras, at 35 6d. - - 8 15 0 
To extra labour in beating the mortar made therewith, at 1s. 6d. perbuthel, - - 3 15 © 
"To lime and {and for making the’ tarras mortar, and bedding the ftone work, containing 

14 rods, at gs. - - - - - - = 6 6 0 

i 
Mafonry to 12 feet high, . < < © ee 
po 


To 


£9 J 


To flone facings for the wings and returns to 6 feet above the 














5 4 Sup. Ft. Solid Fte 
{pring of the arclies, - e 2 
aan R 966 1208 
'To ditto in the 2 face walls, s x a As 1088 £46: 
To ditto in the 4 rampart walls, - . Z 460 sé 
2514 3133 
. 2 
To 3133 cube feet of ftone work, at 1s. 8d. per foot, 5 ~ 3 E 5 6 
Tro fetting ditto and making mortar, at 14, per foot, - - - 3 130 Yo 
To lime and fand for mortar for ditto, 10 rods, at gs. per rod, - = oe Le 
bees ed above 12 feet high, = - = = f = 252 10 7 
afonry below 12 feethigh, - - - - - - 365 i 0 
Mafonry in the face of the walls, - - - “ ee - £68 1 7 
Eftimation of a rod of Brickwork, 
>. Seiedille 
To 4500 bricks, at 154. per thoufand, - > oi - a 3. 7 96 
To 20 buthels of Houghton lime, at 8d. = : < . “a paige 
To 40 bufhels of clean fand, at3¢.  - - - - Se © 10 oO 
To workmanhhip, - - - ~ - é P 1 8 ¢ 
——__—_—. 
Rod of brickwork, - - ~ - « eee 5 18 10 
This, in the following eftimate, I call - - - - - 6.0 ©o 
The whole contents in folid, to 12 feet high, is 13548 cube feet, from whjch deducting 
4380, the cube meafure of the mafonry, there remains 9168 cube feet of brickwork, - 
malting 29,7 rods, at 6/. - - - - - - 1783 4 @2& 
The brick backing for the wings, and returns, to make the whole 3 feet 
thick at a medium, - - - - ~ 1690 cube feet, 
To ditto for the faces to make the fame thicknefs, - = 5428 
To ditto in the rampart walls, to make the whole, at a medium, 2 feet 
3 inches thick, - - - - - 420 
"To cube meafure in the arches a brick and half - - = 9 oie 
Brickwork compleatedy — - = = = ~ g2socube'feet. 
"The upper works in brick contain 4250 cube ‘feet, which, at 309 feet to the rod of 14 
inches thick, contains 13,8 rods, at 6/. : ei 2 Ds ant 82 46. .@) 
Brickwork in the backing and arches, ~ - > - - £. 261 10 0 
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Iron Work. 


Tail fhecting 73 feet, 146 of 11 inch {pikes, - We 
Row in point of pier 47 feet, 94 of 10 inch ditto, = 13 
Ditto in extremity of land apron 63 fect, 126 of g inch ditto, 2 


To {pikes for the fheet piling at 344. 


= = a a 291 Ibs. 

To 16 bolts for bolting the 2 ground fells and fheet piles, together in the 2-rows aaah 
fea and land doors, weighing 4 { lbs. each, in all 761bs. at 6d. = 

To 2500 8 inch {pikes for the floor, weight 10 Cwt. at 1/, 105. per Cwt. 2 

To 28 jagged bolts, 2 feet long and 1} inch thick, weight 101bs. containing 28olbs. at 47. 

To {pikes for the fecond floor, 1 Cwt. at 1/, 105. 


Contingencies thereon, 


Tron Work in the floor, - - <5 


To 4 pair of L’sand 8 ditto of ’s for each fea door, and for the 4 doors 48 p 
ing, with their rivets, 141b. per pair, in the whole 6 Cwt. at 2/. 26. 
To 4 crown nails for the planking of the gates + Cwt. Ere 


« ~ . : 

To. 49-inch hoops for the feet of turning pots, weight 10 Ibs. each, 
To 4 8-inch hoops for tops of ditto, g tbs. each, = - 
To 4 2-inch gudgeons for top of ditto, zolbs. each, = 

To 4 loops or ftaples for fixing ditto, 28 lbs, each, 


To hoops, loops and gudgeons, for fea gates, 

ae = ak 
: ~ie ~ = = 

To 4 bottom gudgeons.and 4 pots of calt iron, 

To 4 ferew bolts, 18 inches long, + thick, weight = 

To 4 ditto of 4 feet long for ditto, weight 7 lbs. - 


To bolts for the upper pointings, at 6d. per lb. - 


To 2 {ets of loops and ftays for hooking the, upper points of the key-ftone of 
solbs. each, at 4 id. - - me ~ aa 

To {pikes for the-planking of the upper pointings, 

‘To rivet najls for the land doors, 100 in € 1 


For dra 


3 for faitening to the wall, 121bs. ce 
To 2 chains 16 \ ‘ : 
'To 2 ftuds and 
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BRISTOL BRIDGE. 


QUESTIONS propofed by Mr. Srrarrorp, Engineer, i if 
Bridge; anfwered by Mr. Suro contre aes 


Quere ft. yepsae the ftate of the old pillars, and ftrata below the bed of the Te, 
to the folid red fand rock, will it be prudent, or advifeable, to attempt 
the conftruétion of a new fuperftruéture on fuch old precarious foundations? : 


Having duly confidered the feveral matters ftated in the foregoing difcourfe 
as the feveral plans, elevations, and feétions, I am of opinion as foll 


Anfwer rft. As all the old pillars appear to be ill built and damaged, and not full 
ciently deep below the bed of the river, which will always render them fubjeé to further 
injuries from the aétion of the water, which appears here to be very confiderable, I fhould 
think this fafficient to their condemnation, if the circumftances of their being ill fized, 
ill fhaped, and ill placed, were not in the prefent cafe to be added. 


Quere 2d. From the forementioned account of 
bar up the bed of the river under the ie 
that will greatly add to the prefent inco1 


‘Anfwer. The bars mentioned to be thrown up, both above and below bri 
undoubtedly been formed by the matter removed by the current from be 
piers; which removal has been occafioned by the bulk of th il}ars 00 
ing the water-way, which, increafing the current there, 0 

creafed the depth, thereby nature having i fome 
in depth what fhe was debarred from in width 

ties will either be atten 

the new matter to b 
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Quere 3d. The pofition of the bridge being a matter of moment in bridge build; 
“will not the changing the®prefent pofition of the old bridge be a real Beiproremen: © 
the part of Briel at the head of the back, as it will facilitate the paffage of all te 
_ of veffels through bridge ; and may not a reafonable expence to gain that Bernas 1, 
money judicioufly expended for the benefit of the city of Brifal ? BIS 


Anfwer, All bridges ought as near as poffible to have their piers parallel to the natura) 
current of the water, in the place where they ftand; yet a fmall deviation therefrom ; 
far as it refpeéts the paflage of the water only, is not of great confequence to a ea 
that is otherwife firm and well founded : but in the prefent cafe, with refpect to the iy. 


ing and paffage of veffels, the deviation very unluckily happens to be the wrong way 


-and therefore in the reconftructing this bridge ought to be rectified. 


I don’t mean that 
the piers ought to be out of parallel with the ftream, but if they had happened to have 


deyiated as much the contrary way, there probably would have been no need of a change. 
This ought, however to be attended to, that at the fame time the frefhes, floods, a 
ftrong ebbs, render the veflels along fide the quay lefs fteady, it may be the means of 
preferving the face of the quays from an addition of filt or mud ; yet the quantity of al- 
teration propofed, cannot I think be attended with any danger from this quarter. 


iy C ueftion 4th. In cafe of a three-arched bridge, fituated on fo rapid a river as at Brio! 
“ Bridge, will it not be more eligible to conftruét the falient angles or becs of the piers 


«¢ with cylindric furfaces of 60 degrees, rather than an angle of scree 
« reétangular >” =) gle of go degrees, or 


Anfwer, As the fhoulder angles of the piers obftructed the water’s paflage, and the 
more fo as thefe angles are lef obtufe, in all currents they ought to be rounded of ;.pro- 
vided this isdone, it is little material what angle is formed at the bec; but no ‘~ is 
more advantageous than cylindric furfaces of 60 degrees, which is at prefent the practice 


of moft foreign engineers. 


ce 


ueftion sth. The firft defign a fingle arched bridge, the cord at low water mark 


sah 150 feet, the plumb or perpendicular 324 feet, the fpringers of the arch to be carried 


“o 


See and funk into the folid red fand rock, according to the plan referred tos 
¥ will there be any fort of danger or hazard in executing a work of this large {pan, under 
‘ a fuppofition that the fpringers of the arches ate carried down to the folid rock ?” 


« N, B. 


[. sor 1 


« N,B. The ftone defigned for the bridge is a fand ftone, which rifes foft in the 


“<q 





uarry, but immediately hardens in the open air to an amazing firm texture, at the 
fame time the ftone can be raifed in blocks of any fize: I propofe one fort of arch ftones 
of 64 feet long, and 3 feet in the fuffit or thicknefs, and from 3'to 4 wide; the fecond 
« fet 4 feet 3 inches long, 4 or 5 feet wide, and of the former thick! 
arch to bond in with the principal arch, according to the 


« {tone 


; the counter 
on referred to, Dhe 
defigned for the counter arch is excellent, being 4, 5, or 6 inches thick, very 


wide and long. 





« The lime for the mortar of the bridge is of an admirable nature ; one fort will fet 
and cement under water, equal with Dutch terras ; and the other will alfo fet and 
cement the ftonework together, as if formed of one folid mafs. 


« 


« This arch from the fpringers contains 125 degrees of a circle, confequently 18 5 de= 
grees above 5 of a femicircle, which Parrapro recommends in all his bridges. 


As this arch is to be founded upon the folid rock, this arch may be looked upon as 


‘ 


« 


‘ 


femicircular, as the rock may evidently be fuppofed the part of the arch deficient of a 
femicircle. A great advantage in a fcheme arch, built on a folid réck, is, that the 
lefs number of degrees the arch contains, the ftronger the arch will be.’” 


. 

Anfwer. I look upon it that no limit to thedpan of arches, in proportion to their rife, 
has as yet been found, fince the wideft and flatteft arches that have been attempted, 
upon right principles, have fucceeded as well as the narroweft and higheft, provided 
the abutments are good, and the ftone and cement whereof they ate compoféd are of 2 
firm texture, as in the préfent cafe they are faid to be: and as no abutment ean be 
better than a folid rock, and fince the manner of carrying down the arch, and ftepping 
it thereupon according to the fe&tion, is quite proper, I fee no reafon to doubt of 
fuccefs, if built upon the plan now before me. 


The Aberthan or Watchet lime, which I fuppofe is here hinted at, I look upon, fromm 
experience, to be the beft in the world for works under water. 


Queftion 6th. The fecond defign I propofe to confilt of a large central arch, and 
two fide arches. In this defign will it not be molt advileable to carry down the piers 
and abutments to the folid rock. : 


Anfwer. Though I apprehend the piers of a bridge might be fecurely’ fixed upon any 
~of the ftrata mentioned, by pileing and other timber-work, provided there was no 
other 
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other to come at, yet as a rock is undeniable, I look upon it worthy of a confiderable 
addition of expence to come at it ina work intended to be lafting: how far it may be 
practicable in the {trata mentioned to get down to the rock by battardeaux, in the middle 
of the river, I am fomewhat dubious ; and though it may be come at by the caiftoon 
method, yet, as I think to interpofe a grating or floor of timber between the folid 
rock and folid mafonry, is not quite the thing to be wihed for; I should therefore pre- 
fer the fingle arch, as having fewer foundations, and thofe more eafy to be fenced off 
and come at, and fhould prefer the 150 feet arch to one of leffer fpan, as the abut. 
‘ments will advance lefs into the river. 


Queftion 7th. The third defign, propofed by Mr. Brivces, where the new piers are 
to be feated on a coping on the old pillars, But as there are fo many real objections 
to this plan, will it not be the moft judicious and advifeable ftep entirely to reject every 
propofal already offered or to be offered for executing that vague fcheme. 


Anfwer. As to Mr. Bripces’s plan I can fay nothing, as not having feen it; but 
if the old piers are as reprefented, I think it quite wrong to make ufe of it at all, for 
the reafons in the firft anfwer. This I am fure of, if the bottom is unfound, no 
coping, or any thing elfe that can be done, can make them found. Befides, to leave 
the old fpreading bottoms to project under water much beyond the new fhafts, and that 
jn an irregular manner, would be very prejudicial, not only to the paflage of the 
water, but the navigation ; I therefore muft conclude, that if a new fuperftructure mutt 
needs be built upon the old bottom, I think it moft advifeable to thape the piers, and 
build the bridge conformable. : 

The queries anfwered by J. Smraron, 


| Aufthorpe, November 24, 1762. 


RYE 
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RYE HARBOUR. 


The REPORT of JoHn SMEATON upon the harbour of Rye, in the county 
of Suffex. 


(ste harbour of Rye, once fo famous and flourifhing, lays in the bottom of a bay, 
terminated by the point of Dungene/s on the eaft, and of Beachy Head on the 
weft, but more immediately by Point Fairlee, which lays almoft in the fame line, at 
about the diftance of 5 miles. This harbour, according to tradition, was fcrmerly very 
large, capacious, and deep, fo that many large fhips might lay therein, fheltered from 
all winds, at anchor at low water. In this ftate the fea waters every tide overflowed 
a very large tract of country (now converted into marfhes), the influx and reflux of 
which waters from and co the fea produced fo great a power of cleanfing and open- 
ing, as to maintain itfelf a channel wide and deep enough for the above beneficial 
purpofes.. 


Now as the whole of the waters fo flowing in and out each tide muft pafs through the 
mouth of the harbour, the aétion thereabouts would be the ftrongeft of all, and in. 
proportion weak towards the remote extremities : the mud, therefore, and impurities 
brought in by the fea, and foil brought down: by the rains from the high country, 
would firft of all be lodged at thofe extremities, which gathering by degrees, in pro- 
portion leffen the capacity of the refervoir, which of confequence weakens the influx 
and efflux, and thereby increafes the tendency to filt, or, as it is here called, to fwerve 
up ; and thofe furfaces fo overflowed being by degrees raifed out of the reach of 
common neap tides, begin to gather a furface of grafs, which tempting the hufband- 
man to enclofe with banks, he thereby fhuts out the fea totally, and in confequence: 
weakens the cleanfing power more faddenly than would happen ina {tate of nature ; fo 
that in time the whole of fuch an inlet will be filted or fwerved up,, unlefs a fuk 
ficient quantity of land or flood waters have their paflage through the fame to fea; and’ 
the channel remaining at laft will’ be in proportion to the quantity and rapidity of thefe 
flood waters. This is the natural tendency of every creek or harbour upon the fea, 
but differing greatly in degree as {ituations and quantity of frefh waters from the land, 
and the impurity of the Jand or fea water, difer in one place from another. 


Tt appears further, that an immenfe quantity of flint, pebbles, or broken flints,. 
rounded by the action of the fea, commonly called ftringle or beach, and which have 
either: 
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either proceeded from the chalk cliffs on the coaft, or have been wafhed up from the 
bottom of the fea, are produced. to. the weftward of this harbour, and being driven on 
the fhore, which runs in a general diredtion nearly W. S. W. and E. N. E. the wind at 
any point between S, and S. W. caufes the feas to ftrike the fhore in an oblique direc. 

tion, and not only to heap up the beach upon the coaft, but to drive it along the thore 
to E. N. E. into the bottom of the bay; that is, into the mouth of the harbour,’ from 
whence there is no pofibility of return by a contrary aétion, becaufe all winds from E. 

to S$. E. which fhould produce that effect, are in a great meafure land-locked, and not 
only fo, but are generally lefs continued and violent than the South-Wefterly. Hence 
then it appears, that two powers of nature are together combined to produce the de- 
{truction of this harbour, viz. the filting within, and the aétion of the winds and feas 

without, upon the fhingle, to block up its mouth; nor could this lait be poffibly avoided, 
in a very little time, was it not for the ation of the land waters, which will always main- 

tain themfelves a paflage to fea, (while they have no other) and though confiderable 

in the winter feafon, are yet very inadequate to the keeping open fuch an arm of the fea 
as this has formerly been, or even now is. The quantity of beach or fhingle that has 
thus gathered at the bottom of this bay and mouth of the old harbour makes a furface of 
feveral hundred acres, the pofition of which in fome meafure appears by the plan hereto 
annexed, and is at prefent in an increafing {tate; for, as I am informed, that which at 

prefent is called the outermoft weft point has been formed within thefe ten years; snd that 
which is now called the innermoft was then called the outermoft; and the point marked 
B in the plan was then called the innermoft, which is conformable to a plan made in the 
yeat 1738. Hence it appears, that a fucceffion of points have formed themfelves to 
the weftward of the harbour’s mouth, every one leaving a more narrow paflage than 
the former, the prefent opening between the prefent points not being above 100 yards 

‘wide. ‘There alfo appears to be a body of beach, marked in the plan A, which is 
driving down from the weftward, in all probability, and will form a point without the pre- 

fent, leaving a paflage ftill narrower. From this view it appears, that the old harbour has 

been fubjeét to great mutation, and is likely to be fubjeét to ftill more, and all for the 

worfe ; and all able artifts, who have furveyed the fame, have agreed, that nothing to pur- 

pofe can be done towards reftoring the old harbour, or maintaining the fame in any 

tolerable ftate. In this condition it appeared upon a furvey in 1698, by two Commiffioners 

of the Navy and two Elder Brethren of the Trinity Houfe, by order of the Right Hon. 

the Lords of the Admiralty, who conclude their Report with faying, “ And therefore 

we take this harbour to be almoft entirely loft, at leaft in no condition to be preferved 

for any purpofe of the navigation.” Indeed, three gentlemen, who were fent to furvey the 

harbour of Rye, by order of the fame board, in the year 1719, after declaring their 

: : fenfibity 
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fenfibility of the former utility of this harbour, and the bad condition it was then in, 
propofe a remedy ; but as this appears quite inadequate to the object, fince that time a 
new harbour was projected, and in part executed, by the famous Captain Perry, who, 
after performing feveral great works in Ruffia, and effectually topping the breach in 
the river Thames at Dagenbam, was employed here; and this new harbour has been 


carried on, with fome interruption, from that time to this, Its general defign and 
fituation is as follows: 


The mouth of the new harbour is fituated about two miles to the weftward of the old 
one, where the coaft makes nearly a {traight line for feveral miles together, and though 
altogether formed with beach, yet feems to have had no confiderable increafe of late 
years, at leaft not fince this harbour was begun; for though a fucceffion of fhingle is 
moving to the eaftward, ic does not ftay here, but lodges in the bottom of the bay. 
The coaft being hereabout W. S. W. and E. N. E. as before mentioned, the mouth of 
the harbour points nearly {quare thereto, that is, to S. S. E. or rather S. E. by S. At 
the foot of the beach, which is about low water mark at neap tides, begins a fine firm 
fand, regularly inclined towards low water, which at fpring tides is about 257 yards 
from the foot of the beach, and from thence inclines by very regular and gradual found- 
ings, fo as to make 20 feet water at low water {pring tides, and about 23 feet at ditto 
neap tides, at above a mile right out from the harbour’s mouth, which foundings gra- 
dually increafe further out, and the whole of the bay is excellent anchoring ground, as 
J am informed. The tides here, at a common {pring tide, rife above low water mark 
23 feet, and neap tides about 14, that is about 17 feet above low water mark {pring tides, 
which are the greateft tides I have. met with on this coaft. The direction of the tides 
is nearly along fhore, and being fome diftance (on account of the depth of the bay) 
from the main channel tide, are very gentle, and are attended with this particular cir- 
cumftance, that whereas the main channel tide fets to the eaftward for fome time (in 
moft places three hours) after high water, which occafions a {trong current to the eaftward, 
a tne time of high water; now in the bottom of this bay, the time of ftill water, and 
that of high water, are both nearly the fame, which isa great advantage to fhips fteering 
into the harbour’s mouth, efpecially in bad weather ; all which cireumilaaaes viz. the 
great rife of tides, the eafinefs of the current, and ftillnefs at high water, ai a 
chiefly go in and out, muft be allowed to be advantages fayourable to the conftruction 
of an harbour in this place. 


With refpect to the harbour itfelf, in its original defign, it had two ftone pier ie 
projected into the fea, as far as the foot of the beach, their diftance 120 feet, wh 
makes the opening of the harbour's mouth; but as the courfe of the beach was eres 
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cepted by the welt head, and in confequence a body of it collected behind the faid 
head, the weft head has lately been advanced further out with timber and ftone, fo as 
to overlay the ealt pier 210 feet, which addition is not only the means of preventing 
the beach from getting round the head fo eafily as before, but greatly facilitates the 
entry of the harbour, efpecially in the time of heavy {eas from the S. W. as I have had 
an opportunity of being eye-witnels of a velfel coming in for fhelter under thefe cir. 
cumftances. 


From the pier head the width of the harbour enlarges to about 200 feet wide, and is 
altogether in the form of a canal, which, in my opinion, is preferable to any other for 
an artificial harbour, on account of the advantages in fcouring, where the whole de- 
pends thereon. 


At the diftance of 730 yards, or thereabouts, within the piers, is placed a large na- 
vigable ftone fluice, and the whole of the canal between the pier heads and the fluice 
«5 formed into the arch of a circle of about 45 degrees; fo that no part of the mouth 
of the harbour can be feen from the fluice, nor any part of the Muice from the mouth 
of the harbour ; in confequence whereof, not only the deftruétion of the fluice-gates by 
the fea’s rolling in upon them, are prevented, but a fpace of above 200 yards of 
the canal, from the fluice downwards, becomes {till water, in time of the greateft feas, 
at the harbour’s mouth, which is particularly convenient for fuch veffels as come in for 
fhelter, and only wait to take the advantage of better weather, or a favourable wind. 
At prefent the bottom of the channel between the pier heads is about 6 feet above low 
water mark at {pring tides, and about 3 feet above the cill of the fluice: fo that at pre- 
fent there is 17 feet water between the heads at fpring tides, and 11 feet at neap tides ; 
but as the body of beach that ferved as a dam in the harbour’s mouth, to prevent the 
fea from coming in till the works within were compleated, has never been totally re- 
moved, and as in its prefent ftate a fufficient body of back water cannot be collected 
for effectually cleanfing and keeping open the mouth of the harbour, it cannot be 
Jooked upon at prefent as haying the greateft depth of water of which it is capable. 1 

_am therefore of opinion, when, thefe requifites, are provided: for. by, compleating the 
whole fcheme, that then the mouth of the harbour, as well as the internal part up to the 
‘fluice, may be kept clear, at leaft as low as the level of the cill of the gates; in which 
ommon fpring tides will give 20 feet water into the harbour and through the 
fluice, and neap tides 14 feet; which latter 1 apprehend to be fufficient for common 
built merchants veflels, of 300 tons burthen. 
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The fluice is built of Portland ftone, and confifts of two openings, one of 49 feet 
. . ~ : 
fhut by folding gates pointed to landward, the othe ; 


gates of 6 feet wide each: the ufe of thefe gates is to fhut in the tides 





r of 30 feet clear water-way, Shut 





by five draw 


3 received into the canal above the fluice on tide of flood, into which veffels may then 


pafs, or at high water through the g 








eat opening, or repafs at high 


h water or on tide of 
ebb; and gates being afterwards fhut, and t 


nereby a body of water penned into the 
els therein afloat during the whole time ot 
tide, or being let off at low water by means of the draw-gates, produces a fcour for 
keeping open the harbour below. 


canal above the fluice, ferves either to keep ve 








The length of the canal above the fluice is half a mile very nearly, and at a medium 
is about 150 feet wide at the water’s furface, 70 feet at bottom, and dug down to the 
level of the cill of the fluice. This canal alone, exclufive of the outer harbour, will 
take in above 200 fail of veffels, but yet does not contain a fufficient body of water to 
produce the neceffary {cours below ;. and furthermore, this part of the canal being liable 
to filt up by the depofition of mud brought in by the fea, will ina few years be choaked 
up, and rendered entirely ufelefs; the filt being gathered at leaft 4 feet deep at the head 
of the canal fince July laft, when the harbour was opened ; what therefore is principally 
wanting to compleat what I apprehend to be the original {cheme, is to bring the land 
waters and frefhes of three rivers, that now difcharge themfelves into the old harbour of 
Rye, through the new harbour, by which means the whole will be kept clear, as appears 
to me for the following reafons: 


The river Rother, together with the Breade and Tillingham channels, which unite in the 
old harbour of Rye, are faid to receive the downfall and {pring waters. of above'an hundred 
thoufand acres of land; the difcharge from whence in rainy feafons muft be very con- 
fiderable. But without entering into a minute difquifition concerning the quantity of 
furface, the moft certain way of judging appears to me from obfervation of the fizeand 
fort of channel that thofe rivers refpettively are enabled to maintain, fo far up as where 
the filt, brought in by the fea on one hand, and driven ove by the Jand waters on the 
other, is already come toa balance; and fuch I take to be the channel of the Rother 
immediately below Scotch Flat Sluice; the Breade or Winchelfea channel below Winchelfea 
Sluice; and the Tillingbam channel about a mile above the New Bridge at’ Rye. Now it 
appears tome, that the Rother and Tillingbam waters united are fufficient to maintain a 
channel, from the new canal to the town of Rye, capable of carrying up vefléls of 300 
tons; that the Breade channel is capable of maintaining a channel fufficient for fhips of 
yoo tons to Winchelfea Sluice; and that’ the three together are capable of peer 
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open channel through the prefent canal and new harbour, fo as to make at leaft 14 fece 
water at neap tides, as abovementioned; and that the neceflary widening thefe channels, 
for the purpofe of difcharge of land waters and navigation, will alfo furnith a fufficiency 
of refervoir for taking in the tide for the purpofe of feours in dry feafons, when thofe 
rivers do not afford a fufficiency of water for that purpofe; and as this part of the f{cheme 
is till to execute, I would recommend it to be done upon the following general prin- 
ciples: 


ift, then, I am of opinion, that the prefent clear water-way at the Mluice of 70 feet is 
fuficient for taking in as much tide-water as is neceflary for the purpofe of fcouring the 
outward harbour, and for filling a channel fufficient for navigation to the towns of Rye 
and Wincbelfea, and for bringing down and difcharging the land waters. 


od. I am of opinion, that a greater capacity than is neceffary for the purpofes above- 
mentioned is hurtful, as a channel too wide will be maintained from filting with greater 
difficulty ; and the taking in too great a body of water will bring in a greater quantity 
of filt, and will occafion an unneceffary fall of water at the fluice, too great for the 
quiet paffage of veflels 5 and that the tide falling without, before the internal parts are 
full to the fame level, will occafion a diminution of depth of water for the veffels from 
the fluice upwards. 1 would thorefore propofe, that the channel of Winchelfea, from the 
upper end of the new canal to the town of Rye, be widened, deepened, and ftraightened, 
fo as to be 50 feet wide in the bottom; each fide to batter at the rate of 2 feet hori- 
zontal to 1 foot in depth; the bottom to be fo difpofed, as to make a part of a plane 
regularly inclined from the lower end of Scotch Flat Sluice upon the Rother, to the cill 
of the great fluice: in which cafe, as the low cill of Scotch Flat lays about 54 feet higher 
than the cill of the great fluice, the bottom of the new channel joining upon the new 
canal at C will be 7 inches higher, and the other end of the new channel D at Kye will 
be 2 feet ro inches higher than the cill of the great fluice at the point D; the banks or 
walls of this canal to be fet at leaft 40 feet from the brink thereof, and to be raifed to 


25, feet above the cill of the great fluice, to be 6 feet top, to batter 3 to 1 towards the 
canal, and 1 to 1 landwards. 

3d. From the point D to make ajcut to the north of the town of Rye, to fall into 
the river Rother at fome convenient point, fuppofe E ; this cut to be 40 feet bottom, to 
agree with the inclined plane aforefaid, its fides to have the fame batters as the former, 
and its banks or walls to be raifed to the fame height, to have the fame dimenfions at 
top, the fame batters and diftance as before defcribed, as far as the crofing of the 
turnpike road F. 


4th. To 
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4th. To fix a dam acrofs the river Rother, near below the point of diverfion E, and 
to ereét a fea wall from the faid dam, to fome convenient point eaftward, upon the 
prefent fea wall of the marfh G, and to carry another fea wall from the faid dam weft- 
ward, to abut upon the turnpike road at F, which dam and walls are to be raifed to an 
equal height with the adjoining wall againft the marfh, to be 6 feet at top, and to 
batter both ways, as 24 to 1. 


sth. Asa bridge will be wanted upon the turnpike road, before mentioned at F; for 
croffing the canal, I would propofe it to confift of 3 arches, one of 13 feet 6 inches 
wide, the others of 12 feet each; the large opening to be furnifhed with two pair of 
folding gates, pointed to feaward, and 1 pair of ditto pointed to landward; the cills of 
thefe gates to be laid even with the propofed bottom of the canal at this place, that is, 
about 2 feet 10 inches above the cill of the great fluice, and about 1 foot 8 inches below 
the lower cill, and 2 feet 11 inches below the cills of the navigable chamber of Scofeb 
Flat Sluice. 


6th. A navigable fluice to be fixed acrofs the Tillingbam channel, at fome convenient 





place v 






half a mile above the bridge at the ferry, fuppofe at H, of 13 feet 6 inches 


inthe clear, with a pair of gates pointing to feaward, and ditto to landward, with draw 


{huttles or lakers in the latter, and the walls or banks of the Tillingham channel, fromthe 
{aid Quice downwards, to its junétion with the canal before defcribed, to be heightened in 
{uch manner, and in fuch proportion, as is defcribed for the main channel from the new 


canal to Rye. 


. A : % 

ath. A dam to be fixed acrofs the prefent combined channel of 
. F 3 Ki : 

bem, at or near the prefent new bridge at Rye, fuppofe at K, and the road to be carried 


over the faid dam; the top thereof to be made up to the fame height as propoled for the 


Winchelfea and Tilling- 


aforefaid new channet from the canal to Rye. 


8th. The channel of Winchelfea, from the new canal to Winchelfea Sluice, for the pur- 
pofe of navigation, and alfo: to obtain. a fufficient quantity of earth for the neceffary 
ftrengthening of its walls, to be widened and deepened at the head of the new canal, to 
2 feet above the floor of the great fluice, and to be carried upon an inclined plane, fo as 
to agree with the cill of Winchelfea Sluice at that place; the batters of its fides, the nigel 
ftrength and batters of its walls, to be the fame as propofed for the main channel from. 
the new canal to Rye. : z 


oth, That 
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gth. That in cafe the diverfion of the land waters fhall o¢cafion the outfall of enway 
Sluice tochoak up, then a new channel to be cut, and fluices erected, for the difcharge 
of Wenway's waters, above the propofed dam at E, into the Rother. ‘ 


roth, That in cafe of the total choaking up of the old harbour’s mouth, upon the 
diverfion of the rivers into the new harbour, as is to be expected, then the proprictors 
of fuch ground as is to be gained hereby, fhall have liberty to few the fame into the new 
channel, by an out-fall fluice or fluices, to be ereéted at their own expence, either in the 
new dam propofed in the 7th Article, to be fixed acrofs the old channel, near the new 
bridge at Rye, or to erect the faid fuice or fluices in any more convenient part of the 
banks of the new channel adjacent thereto, 


rith, That in cafe it fhould hereafter appear, for reafons I am at prefent unacquainted 
with, to be more eligible to carry the Rother into the Winchelfea channel, on the fouth 
of the town of Rye; this appears alfo practicable on the fame principles ; in which cafe, 
the Muice propofed at F, fhould be erected near the place of the propofed dam at K. 








OPERATION of the foregoing conftructions. 


AS the tide will be ftopped in the refpective channels by the fluices already erected, and 
propofed to be ereéted thereon, I find by computation that the whole cavity of the faid 
propofed channels would be filled through the prefent opening of the great fluice, in the 
time ofa tide, to nearly the fame level within as without the great fluice, by a difference 
or fall no ways prejudicial to navigation through the fame. 


That the faid cavity, containing near five times as much water as the prefent canal above 
the Quice, will be fufficient for the feouring of the outward harbour in dry feafons, as the 
land frefhes in rainy feafons will be fufficient of themfelves according to all appearances. 
That the navigation for lighters, &c. up the Breade channel, will remain as it now is; 
and that the navigation of the Tilliagham channel will be put upon a fimilar footing, that 
is, with an opportunity of penning in fo much water by the land doors as fhall be fufficient 
for navigation, confiftent with drainage; that the navigation up the Rother will not hereby 

be 


[Wieaiit iri] 


be interrupted, becaufe ’tis propofed on tide of flood to take in as much water, above 
the propofed fluice at F, as will float the veffels to Scotch Flat Sluice; but to fhut out the 
top of the tides, which will in effect compleat the drainage of all the prefent extenfive 


{alts included within the crofs walls, propofed in Article 3. 






That the drainage of the lands by the five waterlings, White Kemp, G 






ford, and Wen- 









a 


ices, will be upon a better footing than heretofore, becaufe hav 
from without, the fluices and banks will be fubject to lefs repai 


i 


g little pen upon 
r, and will admit 
er will have a better 
difcharge, becaufe their out-fall channels will be lefs liable to filt.. The new cut below 
will, in my opinion, be amply fufficient for all purpofes; for though propofed only 40 
feet at bottom, yet, according to the pr 


th 











lefs fea water in the drains by leakage, foakage, &c. and at low w 





ortions given, will be $o feet at top, at 10 feet 
depth; whereas the cut above Scotch Flat Sluice does not appear to be above go feet at 
bottom, the fum of all the openings of that fluice be 





but 264 feet wide, and yer 
through this capacity is difcharged all the {pring and down-fall waters from an extenfive 
flat and upland country. Again, though the fum of the open 





of the propofed fluice 
ut F is propofed only 11 feet wider than that of Scotch Fiat, yet as the cills thereof will 
lay at a medium of 2 feet 311 below thofe of Seofeh Flat, and about 4 feet lower 
than (White Kemp is the loweft of the four upon the marfh wall; that before the 
ling at the fluice F can pen upon the Scotch Flat, or the four other fluices before 
fpecified, the capacity of the new fluice, taking width and depth together, will greatly 











water 





exceed the fum of all the reff pur together. I mention thofe things more particularly, 
becaufe, for reafons before given, I look upon all unneceffary widths, either in the luices 
or drains, to be hurtful, it being to no purpofe to dig ‘out canals merely for the fea file 
to fill up again. 


I mutt alfo here mention another advantage to the drainage of the lands dependent om 
the fluices beforementioned, and that is, the danger of the lofs of their prefent out-fall;, 
for though the land waters will always find a way to fea, yet it does not follow that it 
muft be at fuch a perpendicular height or depth as is confiftent with the drainage of the 
lands; this has actually happened in the courfe of a few years to the river at Boon in 
Lineolafpire ; whereas the new out-fall_propofed will be always capable of maincaining, 
its original goodnefs. And the fame reafoning will hold with refpect to all the other 
levels which few into the old harbour of Rye. 


I am, however, of opinion, that the tides ought never to be fhut in by the great fluice 
fo as to pen upon the aprons of any of the Mluices for drainage, at a time when any of the 
Jevels are under water on occafion of rains or other down-fall. <a 


eel il 


With refpect to the Winckelfea channel, as an out-fall Muice, as beforementioned, 
been erected thereon, within the compafs of a few years, near the town of Winche 
which being very properly placed for ftopping of the tides, I am of opinion that nothin, 
further is neceffary than to ftrengthen the walls from the new canal to this fluice, as ie. 
fore mentioned, and to keep this fluice in repair ; and that no additional fluice on the 
main channel, between the aforefaid and the new canal, can be attended with any be. 
nefit to drainage, and will be an impediment to navigation up to the town of Win: 
chelfea. 








Lam further of opinion, that no fluice placed to the eaft of the town of Rye, by way 
of taking in the tides into the channels, propofed as aforefaid, from the old harbour, 
can be of any ufe, becaufe I expect that the firft winter after the diverfion of the land 
waters, the mouth of the old harbour will in a great meafure, if not totally, be choaked 
up by the fea. 


From my view of the works already undertaken, I find many things not yet com- 
pleated, particularly about the harbour's mouth, the pier heads and the wharfing pro- 
pofed to extend from the piers to the great fluice, and many things that have gone into 
difrepair through length of time fince the work was done, and for want of letting the 
fea into the harbour fooner ; but as thofe matters are capable of rectification, I fhall at 
prefent take no further notice thereof, than in my eftimate of the expence that will at- 
tend it. And, upon the whole, I am of opinion, that when what has been and is now 
propofed, is duly executed, that there may be made and maintained 20 feet water at 
fpring, and 14 feet water at neap tides, from the fea up to the head of the prefent 
canal, and a proportionable depth as before fpecified up to the towns of Rye and /Vin- 
chelfea; and that for veffels, fuch as thofe depths of water will fuit, will be a fafe, 
ufeful, and commodious harbour, and therefore advantageous not only to the towns 


and country adjacent, but to veflels trading through the Britis channel, and therefore 
ufeful to trade in general, 


. London, February 16, 1763. J. SMEATON, 


ESTIMATE 
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An ESTIMATE for compleating the harbour of Rye, 
report of J, SMEATON. 


To raifing the eaft pier head with ftone 5 feet higher than it now is, and 
coping the fame with ftone, containing 4589 cube feet, at 39. 6d. 
including cramps, comes to 803/. and for repairing the decayed part, 
fender piles, &c. 197/.; in the whole, - - = - 

To raifing the ftone part of the weft pier 5 feet high and 4 feet thick, 
1080 feet, at 35. 6d. 18g/. and for repairs of fenders, - - 

To compleating and making up the additional part of the weft pier, be- 
tween the ftone-work and new head, “and for fixing @ capftan upon the 
faid head for warping out thips, - - ‘ 

For repairing and backing up with rough ftones the wing, wharfing, ex- 
tending from the eaft {tone head into the beach fronting the eaft, - 

To expences in clearing out the harbour’s mouth, fo as to be zo feet deep 
at {pring tides, - - - = - 

To 2800 feet running of the wharfing, and fecuring the banks of the 
prefent canal from the prefent wharfing to the fluice, at 2/, per foot, 

To repairs of the wharfing already done, - - 5 

To fecuring the aprons of the fluice, above and below, with rubble ftone, 
containing 3500 tons, at 5%. - - - - - 

To making 4 wharf-wings for preventing the wath of the water from 
getting behind the wings of the fluice, containing 140 feet running, 
at 2/. - - - ~ - = oy 

To additional mechanifin, in order to make the drain-gates rife with more 
eafe, - - ~ “ “rn 

To carpenters and fmiths work in repairing and ftrengthening the prefent 
great gates, fo as to make them ‘more lating, a ot 

To capping over the piers of the fluice w ith Portland Stone, containing 
3797 feet, at 35. 6d. cramps included, - - - 

To making a timber draw-bridge over the head of the prefent canal, for 
communicating the road as it now pafles over the dam from Rye ‘to 


Haftings, 3 2 


‘To digging out the channel from the new canal to Rye, containing 261653 
rds, at 34. - - - - - = = 
aA peas the prefent dam, and making fuch new ones as will be 
wanted during the progrefs of the work, and making up the enlesra 
Jeaft to thetheight fpecified in the plan, . = - 
To widening and deepening the Wincbel/ea channel, andimaking up the 
banks, as per {cheme, containing 49573 cube yards, at 234s a 


Vou. 1 a 


according to the plan and 


> 


a 


1000.0 © 


200 ° ° 


joo 0 8 


300 0 © 


500 © 0 


200 ° 
875 0 O 
280 0 @ 


250 0 O 

190. .0 9 

665 9 9° 

qooo 9 8 
11270 0 


3271 oO o = 


a8 9 0 

516 0 9 

Carried over 16465 9 © 
———— 


“toad 


Loon & 
Brought over . 16465 0 6 
To cutting a new canal to the north of the town of Rye, from the Til- 
Jingbam channel, at the point D, to the Rother, at the point E, being 40 
feet bottom, 16 deep, and 9 furlongs in length, containing 249730 Gat sis a. 
cube yards, at 34. = - - - ee arglal> 0. 9% 
"To conftruding a navigable fluice and bridge upon the aforefaid canal, of 
374 feet clear waterway, at the point F, - - - 1800 oO oO 
To eregting a timber bridge acrofs the aforefaid canal for continuing the 
road from Rye to the ferry, - - - - goo 9 o 
To making a dam acrofs the Rother below the point E, - - 800 0 © 
"To continuing a fea bank or wall from the dam at E, to marfh wall at G, 65. 0 9 
To making a dam acrofs the united channels of Winchelfea and Tilling- 
bam, near the new bridge at Rye, at K, - C - 800 0 0 
To erecting a navigable fluice upon the Tillingham channel, above the 
ferry, as at H, and making a crofs bank, - - - 500 09 O 
To making a new drain g5/, and out-fall fluice for Wenway Crook water, 
1o5/. - - - - - - 200 0 
‘To contingent expences upon the whole, - > - =,» 2500, © 0 
ea075r Oo 








February, 1763. J. SMEATON. 





SCHEDULE propofed to be annexed to the Aé& for finifhing the harbour 


of Rye. 


Manner how the harbour is to be finifhed and compleated, fubject to 


alterations, as mentioned in the Act. 


apBe channel of Winchelfea, ftom the north end of the new canal to the junétion of 
Tillingham channel near the town of Rye, to be widened, deepened and ftraitened, 
fo as to be a medium of 50 feet wide in the bottom, each fideto batter at the rate of 
2 feet horizontal to 1 foot in depth ; the bottom to be fo difpofed as to make a part of 


a plane regularly inclined, from the loweft fell of Scotch Flat Sluice upon the Rorher, 
as it was in the month of February, 1763, to the fell of the great fluice upon the new 
- harbour ; 





(ihe oe 


harbour; the banks or walls to be fet at leaft 40 feet, at 2 medium, from the brink, and 
to be raifed 25 feet at leaft above the fell of the great fluice, to be 6 feet top, to batter 
2 and 4 to one tow ards the canal, and 1 and £ to 1 landward. 


To widen, deepen and flraighten the Tillingham channel from the point aforefaid, 
fo far upwards as fhall be neceflary to come at a proper place of departure into a new 
canal, next hereafter mentioned. 


To make a new cut or canal to the north of the town of Rye, from fome convenient 
part of the Tillingham channel aforefaid, to fome convenient point of the river Rother, 
the cut to be 40 feet bottom, to agree with the inclined plane aforefaid ; its fides to 
have the fame batters as the former ; it’s banks or walls to be raifed to the fame height, 
to have the fame dimenfions at top, the fame batters and diftance as before deferibed, 
as far as the croffing of the prefent turnpike road which leads from Rye towards London ; 
but if any part of the ground fhall not be fufficient to allow the batters, flopes anc 
diftance of the banks, before {pecified, then the fides of the canals and banks to be 
wharfed up or otherwife fupported, fo as to preferve the bottom of the canal of the 
width before fpecified, and the banks to be made fufficiently ftrong to hold in the waters 
to the fame height as before fpecified. 


A bridge to be built upon the {ame turnpike road for croffing the canal, to confift 
of three arches, one of 13 feet 6 inches wide, the others of 12 feet eachs the large 
opening to be furnifhed with two pair of gates pointed to feawards, fo as to form a navi- 
gable lock, and onepair of gates pointed to landward; the other two arches or paflages 
to be furnifhed each with one pair of folding or falling gates to feaward, and gates to 
landward. ‘The fells of thofe gates to be laid even with the propofed bottom of the 
canal at this place. 


To fix a dam acrofs the river Rother, near below the point where its courfe fhall be 
diverted as aforefaid, and to ereét a fea-wall or bank from the faid dam to fome con- 
venient point eaftward, upon the prefent fea-wall of the adjoining marhhes, and to carry 
another fea-wall from the fame dam, weftward, to abut upon the aforefaid curnpike roads 
the faid dam and walls to be raifed to an equal height with the adjoining wall againft 
the faid marfhes; to be 6 feet at top, and to batter both ways as-2 and 4to 1. 


A navigable fluice to be fixed'acrofs the Tillingbam channel; at fome convenient place 
within half a mile of the bridge. ‘at the ferry near Rye, of 13 feet 6 inches nie 
' Q2 I 


fo m6 ] 


_ with a pair of gates pointing to feaward, and another pair to landward, with draw fhuttle 
or flakers in the latter, and the walls or banks of the 7: illingham channel, from the rae 
fluice, downwards, to its junction with the canal before defcribed, to be heightened in 
as manner and proportion as is defcribed for the main channel from the new canal to 
ye 


A dam to be fixed acrofs the prefent combined channel of Winchelfea and Tillingham 
at or near the prefent new bridge at Rye; the top thereof to be made up to Re Tame 
height as propofed for the aforefaid new channel from the new canal to Rye, and to have 
the fame flopes as the dam aforementioned, to be erected upon the Rother. 


The channel of Winchelfea, from the prefent canal to Winchelfea Sluice, to be widened 
and deepened, fo as to be 20 feet in the bottom; to form an inclined plane, fo as to fall 
a feet towards the new canal, from the fell of Winchelfea Sluice; the batters of it’s 
fides, the heights and flopes of it’s walls to be the fame as propofed for the new channel 
from the new canal to Rye. 


In cafe the diverfion of the land waters hall occafion the out-fall of Wenway Sluice 
to choak up, then anew channel to be cut, and fluice ereted, for the difcharge of 


Wenway Waters, above the propofed dam, into the Rother. 


Proper bridges to be made for communication of the prefent roads, 





Saae_S__ejwjj\= 


_ To CAPTAIN PIGRAM. 


SIR, 
py Ouse favour of the gth inftant was duly, received, and now comes in. courfe to, be 
confidered. As almoft two years fince I was at Rye are now gone over, without 
any. progrefs being made, in thofe additional works, which were reported abfolutely 
neceffary to be done far preferving, the harbour, even in the ftate I found it, it now 
behoyesiyou to take vigorous meafures, and. not be impeded by {mall matters, leaft 
you lofe the benefit-intirely of what, has.been.dane, 


“ That: it, is neceflary forthwith to, bring in as much; of the back-water as you can 
procure, appears.very evident from what, you,report,.viz.. that the new canal is fverved 
. “ f up 
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up, towards the head, 8 feet higher than when I {aw it, which is very conformable to 
what you will find in my report, viz. 


« This canal alone, exclufive of the outer harbour, will take in above 200 fail of 
« yeffels, but yet does not contain a fufficient body of water to produce the neceflary 
« {couers below; and furthermore, this part of the canal being liable to filt up, by the 
« depofition of mud brought in by the fea, will, in a few years, be choaked up, and 
« rendered intirely ufelef(s;, the filt being gathered at lealt 4 feet deep at the headof 
the canal, fince July laft, when the harbour was opened. Whiat therefore is princi- 
« pally wanting to compleat what I apprehend to have been the original {cheme, is to 
« bring the land-waters and frefhes of three rivers, that now difcharge themfelves. into 
« the old harbour of Rye, through the new harbour, by which means the whole will 
« be kept clear, as appears to me from the following reafons, 8c.” 


As I look upon the Winchelfea waters alone to be infufficient to preferve in the canal a 
requifite width of channel fufficient for navigation, the grand object is to get poflefied 
of the Tillingham water as foon as poflible ; the natural courfe of proceeding is this. 


it. To fecure the banks or walls of the Wincbelfea channel from the head of the 
new canal to Winchelfea fluice. 


od. To cut through the dam that at prefent divides the new canal from the in- 
chelfea channel. 


3d. To raife two dams acrofs the Wincheljea channel, one juft below, but as near as 
poftible the head of the new canal; the other as near as may be to it’s junétion to the 
Tillingham channel, by which means you are enabled to dig out the channel, as di- 
reéted, from the new canal to Rye. 


4th. This done, you remove the two dams, and, with as much expedition as. pof- 
fible, raife the dam at New Bridge acrofs the united channels. 


By this management, you, in the firft place, becofe poffeffed of the Winchelfea 
waters, towards making a fcour, and alfo that part of Winchelfea. channel that lays 


between the prefent head of the new canal and Winchelfea Muice, to add to your refer= 
d, in the fecond place, you poftefs yourfelf as 
that will 

follow 


voir, when you pen in the fea water; an\ 2 y 
early as poflible of the Tillingham waters and of the great increafe of refervoir 
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follow upon opening this new channel and that of Tillingham, With thefe two you 
will make fomething of a figure towards the propofed defign, and at the fame inte 
bring up veffels to Rye by way of the new harbour. 


By this method of proceeding the communication of the Winchelfee and Tillinghayy 
waters mutt neceffarily be interrupted during the making this new channel ; nor do I 
know any means of avoiding it, without cutting a frefh channel through frefh grounds 
which would not only be a great additional expence upon the undertaking, Bit 
only partially remove the objection. If therefore the clamours raifed by the Retin 
and by the country on this occafion are to prevail, I would advife the Commiffioners 
at once to give up the undertaking, and fpend no more money upon it; for if the 
means are not to be ufed, by which it is to be effected, it is in vain to make any 
further attempts ; but as I] can fee no material or lafting inconvenience likely to arife 
herefrom, I will endeavour to fatisfy all reafonable and impartial perfons on this head. 


» And firft, with refpeé& to the land owners upon the Winchelfea channel, thofe below 
the fluice will prebably expect to be overflown by the tides rifing higher upon them 
from the new harbour than the old; bnt it appears, from my levelling notes, taken 
when there, that when the tide flowed 19 feet g inches upon the beacon or ftaff, at the 
head of the new canal, it rofe within 8 inches of the fame level in the Winchelfa 


channel, on the other fide the banks, and that when it rofe to 20 feet 3 inches upon the * 


faid beacon, it rofe within 2 inches of the fame level in the Winchelfea channel. Hence 
Vcenclude,, that in the greateft tides there is very little difference, or poffibly higher 
in the Winchelfea channel than in the new harbour, correfpondent to what is (oally 
obferved, that weak tides are much fpent by a long and intricate courfe, but when all 
ebRrcHans are furmounted by a ftrong tide, that the motion, thus acquired, will lift 
the tides to a greater height in a river, at a diftance from the fea, than near it’s mouth: 
but however this may be in the prefent cafe, from the matters of fact above ftated, 


appears that a much greater flow of tide is not to be expected from the new harbour 
than the old, 


In regard to the fewage of the low grounds at low water, it is very evident that 
chiki be improved, becaufe the fall Nuice at Winchel/ea will then be nearer it’s out- 
fail to low water at fea, and confequently it’s courfe being fhortened, it will have more 
a in proportion, and thereby penning lefs dead water upon the apron of the fluice, 
he water will difcharge itfelf faftér through the fame openings. It may poffibly be 
wbjected, that the mud is gathered in the new harbour to a greater height than it’s 


prefent 
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prefent bottom, at the fame diftance from the fluice, which will be an obftruétion ; but 
the Jand water will foon cut a channel through the loofe mud. 


I take it for granted, that whenever thefe waters are firft turned this way, a channel 
will be opened through the mud, which, once done, there is no doubt 'to be made 
but that the water will not only maintain itfelf a chanael through the frefh mud, of 
as great dimenfions as it does in the folid ground, but will even deepen the whole, 
on account of it’s greater rapidity. 


The fame reafons will alfo take place with refpect to the lands that lie upon, or few, 
by the Tillingham channel, both before and after their re-union with the /Vinchelfea ; 
becaufe, before they will have the whole channel to themfelves, and after they will have 
both a fhorter and a better. 


It therefore remains that I give my reafons why I don’t think the navigation will be 
fpoilt up to Rye Strand. 


The harbour or place where fhips now lie is intirely within the Tillingham channel, 
and which they now find {ufficient; it therefore follows, from the eftablifhed laws of 
nature, that the fame caufes producing the fame effects, the Tillingham waters will 
maintain the fame channel below the new bridge that they do above. 


It may be objected, that the united channels below the new bridge, being wider 
from the union of the two rivers, this channel may grow more fhailow, as well as 
contraét in width ! I am of opinion that it will not; for fince there is conftantly matter 
floating in the water capable of choaking up all the channels, if the land water did not 
drive jt out and keep them open, why does not the Tillixgham channel widen and 
grow more fhallow ? but fuppofe the channel was to grow fomewhat more fhallow, yet, 
forthe time, it will be wanted the fame expedients might be made ufe of as is done in 
feveral other channels, viz. a hedgehog to raife the mud oecafionally; till the fides 
have contracted them/felves to proportionable width. Some {mall alteration in point of 
width may alfo be expected at the old harbour’s mouth ; psu as the effect can Uh : 
proportion to the caufe, if we compare the body of water, either coming down or ae 
in that part of the Winchelfea channel; from the new bridge to Winchelfea ‘eae a 
whole body ata full fea, we fhall find the proportion fo {mall as to be ia ao le 
in its effects ; but if by the objeétions made by the ma(ters and owners of fhips at Rye, they 


i altered till the mouth of the new 
mean that the prefent channels are not to be diverted or altere’ Me 
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harbour is cfeSually fcoured, and every thing ready to bring up fhips to the toy, 
of Rye by the new harbour; as this is in the nature of the thing impoflible to be done oe 
by means of the diverfion of the faid channels, they thereby defire that the effeé ae 
precede the caufe, which being contrary to nature, they at once ftrike at the root of ih 
undertaking, and therefore, as I have already faid, if thefe arguments are to prevail, the 
belt way is to give the thing over at once. 


A great deal depends upon the expedition with which thefe works are performed; for 
if, while the new channels are digging, the new haven is contracting in width, for want 
of a fuficiency of back water to keep it open, by fuch times as they are compleated, 
the new haveh will be afref to dig, and the work become endlefs. 


Difference of circumftances alter cafes. Two fummers are now elapfed fince my 
feheme was made, and 8 feet more of mud in the new canal ; it is therefore not only necef- 
fary to purfue vigorous meaiures, but to take fuch methods in performing the work as.may 
the fooneft put it in a ftate of maintaining itfelf; 1 would therefore, at the firft outfet, ad- 
vife, that the new channel from the new canal to Rye be not dug but 35 feet, or at moft 
40 feet bottom, with flopes as fteep as they will ftand, as fuppofe 1 to 14, according 
to the quality of the matter, but never fteeper than 1 to 15 fuch a channel will anfiver 
all the purpofes of navigation effectually ; will fave a very confiderable fum in the firft 
conftruétion; will fave a good deal of time, which is now become very valuable, will 
fooner bring the utility of the undertaking to a proof, and will be as large a channel as 
the Tillingbam can in any degree maintain ; which will therefore prevent its fwerving and 
contraéting in width, while the other channels are compleating for bringing in the 
Rother ; and when that is done, in cafe the rivers themfelves do not make it of the 
width fufficient, it may be compleated by tide work, after the more neceflary parts of the 
work are brought to bear. Nor is there any doubt but that in the mean time it will 
take the Rother and Tillingham land waters, as the former go all through Scotch Flat 
Sluice, which it has been remarked is no wider, all the paffages taken together, than 
264 feet; and as to the Tillingbam, its capacity when the tide is checked by the fluice 
propofed to be built thereon, will be contained in one of the flopes, for even a 35 feet 
‘bottom, with the fteepeft batters, will produce a 65 feet top, and a 4o feet bottom, with 
batters of 1 to a4, will produce a river 85 feet at the grafs. 


It will here be naturally enquired, whether I-would build the fluice propofed upon the 
Tillingham, before it is made to communicate with the new harbour? I anfwer, not, for 
as the tides will go up inthe fame manner, whether proceeding from the new harbour 
‘or the old, the ufe of that fluice will be entirely to check the tides from coming in too 

rapidly 


| ae | 


rapidly at the great fluice by having too much room to expand; but as this w 





rot be 
the cafe till the communication with the Rother is made, till then it will be ufeful by 


enlarging the refervoir. 








With refpest to the works at the harbour’s mouth, you know it was always my 
opinion, that an attempt to {top*the beach abfolutely fro: ovi from the welt to 
the eaft would be a fruitlefs and endlefs tafk ; for let the 





they would, they would fill with beach as faft as they could be raif 









drive over into the harbour’s mouth; I therefore thought it beft to Ict the beach drive 
away gradually as it came, and in confequence that the extenfion of the weft head could 
be of no further ufe than to fteer the beach clear of the eaft head till the wind came fo far 
out to fouthwards as to tend to heap up the beach upon the fhore, rather than drive it 


alone the coaft, which 





ge - very fulficiently anfwered by the pier as it 
{tood wh 


tood n I faw it, efpecially with the low gre in extended therefrom fouthwards ; for it 


always feemed to me, that in cafe the pier was carried out further than abfolutely necef- 





fary for this purpofe, that the quantity of beach that will always be left fcattered about the 
mouth of the harbour, after every fouth-wefterly gale of wind, as it were in its paffage, 
nded fpace without the eaft head, to be carried out by the 
ind then a foutherly or fouth-ealterly gale brings it right into the harbour: 
ir, and which have been before expreffed. 


will be too far in the ey 








fcours, 








thefe have been my notions about this ai 


But as I have not yet found any folid ground-work, upon which I am able to deter- 
mine how the fea will aét in all poflible cafes; and as you have been pleafed to try the 
experiment of a different procedure, I would advife you not to lower thofe groins till 
you are very fure they are upon the whole hurtful; and if fo, the thing determines itfelf; 
confider alfo, if hurtful to the harbour, how far they may be beneficial to proteét the 
1 away to the eaftward of the eatt pier, or how far that may be 
[ ife an erection not to be made, and 
been fufficiently tried. 


beach from being carricc 
protected by other means. It is one thing to adv 
it is another to advife its demolition when made, before it has 


You further inform me, that the old timber wharfing, by getting bare, tumbles down 
fafter than they can put it up new. Let me once more recommend to you the ufe of 
es of your harbour inftead of timber, not walled, but 


rubble ftones for defending the fid p 
thrown in fo as to, form a natural flope. The effect thereof on many repeated trials I 


have never found to fail; and 1 may fay that I faved the two piers of London Bridge, 

whereon the great arch refts, from being undermined, and thereby the arch from falling, 

the very feafon I was at Rye. Iam of opinion, that had goo/. been applied in time ia rub- 
R 


Wort, 1. = 


. 
} 


ther derange. 
unfeafonable 
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Reel Varro = Wack ae ele 
Minutes of a view of the river Went, by Joun SMEATON. 


AVING taken a view of the river Went, Yorkfhire, from MWent's Mouth to Norton 
Mills, there appears to me a fufficiency of fall for draining not only the vale 

ley of the river Went, but of thofe lands that have their fewage into the fame, and which 
appear to be of a very confiderable extent. It appears to me, alfo, that the principal 
defeéts of the prefent drainage, arifes from the great crookednefs of + joined to 
its being too fhallow, and a general want of capacity for taking of t x 
great a tract of country; the out-fall fluice is alfo of too {mall a capac 
age of fuch an extent of country, but feems nearly adequate to the prefen 


rr 
at. 


drain 


mechanifm of its prefent doors, however, is very defective, and they are too low. 

river Dunn's water having over-topped the fame, the banks near the fluice, which ou; she 
to defend the valley of the Went from the floods of the Dunn, being too tow and ou 
repair, have fuffered great quantities of water in the late floods to pais 

The drainage of the Wen’s Valley is further annoyed by an influx: fron 


in time of great floods, through a low flade of ground between 

ley Carr, and from thence proceeds down by way of a dr ain call 

little above Topham Ferry ; for as Brafit Common 

floods of the Dun, (and fometimes even by high 

and as 4b Carr, which orders upon Brafit Common, 

flade, lays lower than the furface of the dam in high floods, the water ma 
through the drains and hedges in great quantities into Flaxley Carr, and | 
the Fleet Drain into the Went as aforefaid. ‘There feems to have ! 

tempts to have prevented the water of the Duan fror Mi 1 

‘fer fiderable than com 








hich alfo abuts 
yy eftimation, abour 
for fecuring 
iderable trag 

ich, except a 

id by another 


thereof into the 


no fore than 


thereon, will re. 
 feveral feet 

» the Dum, 

on of the two cris 


her with the 

ta ined without 
concerned 

be new 

it will 

“ton Mill, 


expence to make a new cut the greateft part of the length, tham to fufficiently enlarge 
the prefent river, which cut may be fo contrived as to ftrike a general mean between 


the propertics. 


doors, whine was 7? ete 
under. the water’s furface 
there, - = - 


From Went’s doors to Hoede 
Dyke, no Ne 


- 
From Ki Me Ads fe to Poel 


Croft, rS 
From Bawn ae to Te ee 
Ferry, - 
From Topham Ferry to ala 
Mouth, - 


From Lake's Mouth ro Clough 
Bridge, at the low corner of 
Norton Common, 


Chugh Bridge to_the 


Fro 
de arture of the rae from 
Ci 
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Hence it appears, that from the floor of Norton Mill Race, to the furface of the ri 
Went at Clough Bridge, there is a fall of 7 feet 4 inches, and from thence to the Beto 
of Went doors a fall of 10 feet ro inches, which added together make a fall of ws 4 
2 inches from the floor of Norton Mill to the threfhold of Went doors, and from then mr 
the furface of the Dunn, there was a fall of 10 inches; but as it was a neap tide ah “4 
then low water, I fuppofe the Dunn would ebb a foot lower, fo that from the tal of Nor 


ton Mill to low water in the river Dunn at Went’s Mouth at a neap tide, in fummer, we 
may reckon a fall of 20 feet. 


‘The dimenfions of the Mluice called /ent’s doors, are as follow : 


feet. inches. 


"The width between the walls at top is 


Ditto at bottom - - - : : i : 

. . 2 ° 

T he width of the opening between the gates at top is - - 

Ditto at bottom - - - = 7 j 
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WOMERSLEY 
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WOMERSLEY DRAINAGE, 


The REPORT of Joun Smeaton, Engineer, concerning the 


Drainage of the low grounds in the manor of Womerfley, belonging 
to SranHore Harvey, Efq; 


AVING taken a view of the lordthip of Womerfley, with refpect to the drainage 
thereof, the 16th and 17th of July, 1764, it appears to me as follows. 


ift. That the middle of the manor, through which the drain called Bradley Dyke 
pafies, is in general the loweft part thereof. 


ad. My own obfervation alfo agrees with information, that the piece of ground called’ 
Bradley, is the moft liable to be flooded of any in the lordfhip. 


gd. That from the run of the water in Bradley Dyke, which in many places is pretty: 
quick, at the fame time that this drain is narrow, fhallow, crooked, and much ob- 
ftruéted, there feems to be a fall of feveral feet in the courfe thereof from Bradley to 
the brook called Lake. 


4th. That there is alfo a confiderable fall from the mouth of Bradley Dyke, to the be~ 
ginning of Mr. Yarsoroven’s lands, bordering thereupon at the Calf Garths. 


sth. That the fewer called Blowell, which in general flirts the lordfhip on the north, 
and falls into Lake at the eaftermoft point thereof, is very well calculated to anfwer the 
purpofe of a catch-water drain,. to carry off the barrier waters, without fuffering them to- 
pafs into the internal parts of the manor ; but paffing in general through higher lands 
feems not well adapted for a main drain, except for fome particular parts, which will 
hereafter be pointed out. 


6th, That the rivulet called the Beck, whofe continuation after it joins Bredley Dyke is 
called Lake, and which makes its way through the fouthern fide of the lordfhip; is in 
like manner well calculated for 2 catch-water drain; bue as the Beck likewife paffes- 
through higher lands, and alfo carries the fprings and flood water from the upland 
country, it is therefore lefs adapted for the purpofes of main drain for the interior parts, 


of the manor. : 
Hence: 
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Hence Iam of opinion, that the lordfhip in general will be drained in the beft man. 
ner by a middle drain, calculated more effectually to anfiwer the purpofes of the fewer 
called Bradley Dyke. : 


In order to give this drain all the confequence poffible, I would propofe its outfall 
to be as low as may be, that the declivity in the Zeke arifing from its being loaded with 
the upland waters, as well as from its crookednefs and want of drefling, may be in a 
great meafure avoided. For this purpofe, I would recommend that the out-fall of the 
new drain be carried down to the eaftermoft part of an inclofure, called Old Ing Spring, 
that is, to the commencement of Mr. Yarsoroven’s lands, which begin with the 
Calf Gerth next adjoining; from this point I would propofe to carry the new drain to 
Bradley, as much as may be in a right line, without interfering with other property, to 
pafs as much as may be through the loweft grounds, and fo as to be as central as pof- 
fible ; with this view I would propofe to carry it from the eaftermolt point of Old Ing 
Spring, marked in the plan a, obliquely for a few rods till it meets the hedge-row be- 
tween the Old Ing and Old Ing Spring, and to follow that hedge-row to 4, from thence 
to pafs ina ftraight line to the fouth-eaft corner of the Sodge/s at c, to follow the fouth 
hedge thereof to d; from thence in a ftraight line through Sell Fields, Stocking Pobill 
Spring, and Stockings, to the fouth-weft corner of Ox Stockings, between Grayfon Cle 
and Bradley Dyke at e; from thence in a ftraight line crofs Broad Oak Spring Clofes and 
Broad Oak Spring, to the point f, between Mr. Savrrxe and Lady Bevt’s lands 5 from 
thence ina right line crofs Hodjbon Crofts to the road, and to crofs Bradly Dyke, a little 
above Bradley Bridge, to the Sodgells, at g; and'from thence in.a right line, fo as to avoid 
Bradley Dyke, into Bradley, at the eaft corner thereof at 4; from hence branches may be car- 
ried at difcretion to the more remote parts of the lordfhip, as for example, bhe from 
h, acrofs Bradley weftward, to 7, and from thence crofs low moor to k, where it will re 
ceive the waters from the fprings rifing near that point, and alfo will conveniently re- 
ceive the drainage from Northings. Another branch may be carried from the fhid 
point 4, crofs Bradley north, through Pipper Carr, and the reft of Woodball Farm, to 
the point /, where it is calculated to receive the down-fall waters from the large piece 
of low ground called Gale, 


“With refpect to Blowell, the Beck, and Lake, 1 would advife them to be continued in 
theit prefent courfe, and their banks to be made up, and {trengthened where neceflary, 
towards the interior parts of the lordfhip, in order to keep out the barrier waters from 
penetrating thither, and thereby not only contributing to flood the lands, but to load 
the internal drain. t 


The 
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The bottom of the propofed drain at its out-fall, I would advife to be made as deep as 
the bottom of the Lake thereabouts when fcoured, and to be carried upon a dead level to 
about the length of Stocking Pobill Spring; from thence to advance upwards upon a regular 
inclined plane, fo as to be full 5 feet deep on entering Bradley at the point #, to be 6 feet 
wide in the bottom, and the fides to flope or batter 1 foot backwards in 1 foot high ; 
fo that fuppofing the mean depth to be 6 feet, it will be 18 feet wide at top, and there 
will be 8 cube yards in x yard running, and in every acre of 28 yards long 224 cube 
yards, which at 1 Ed. per yard will coft 285, an acre, or 15. per yard running; that is, 
88/. per mile, and for 2 miles and x furlong, which is the length of the propofed drain 
from the point a at Lake, toh in Bradley, will coft 187/, exclufive of clearing the 
ground of wood and roots, and exclufive of fuch bridges as may be neceflary where the 
roads crofs the fame, which are four in number, 


The branch drains need not be above 4 feet bottom, carried upon a regular inclined 
plane, fo as to be at their upper end at Jeaft 4 feet below the furface of the lands:to be 
drained thereby. 


That part of the lordfhip about Wye Lands, Kidcoats, &c. which now drain into 
Blowell, will drain much better into the new propofed drain, by a crofs cut from South- 
Lane, through Katele’s Crofts, to the drain between Bell Fields and Hare Springs ; but the 
lands lying more eaftward about Mitchel-Lane, may continue to drain into Bowell, being 
by this road nearer this out-fall, provided the obftruétions between Hodfbam Garths, 
where this drainage comes in, and the out-fall of Blowell into Lake are effectually re- 
medied, and that drain deepened from the bottom of Warfield Wood upwards to the 
faid point, in which fpace a good deal of fall is at prefent loft. 


Thefe methods fteadily purfued, and ftriétly adhered to, will in my opinion put the 
lordfhip in as good a capacity of drainage as it is capable of, and which will be fully 
effected when the river Vent is made a fufficient fewer for the general drainage of the 
lands lying thereupon. 


N. B. The bufinefs herein attended to is the main drain and the diverfion of the bar- 
rier waters; but it muft be underftood, that the benefit arifing therefrom cannot fully 
take place till! the {maller ditches and fewers that divide and interfeét the lands are tho- 
roughly fcoured, and fuch further crof cuts made to lead the water from low places by 
the moft direét road’ into the main drain, as experience and further obfervation fhall 
fhew to be neceffary. 


Womerfley, 18th July, 1764, J. SMEATON. 
Vou. 1 Ss 
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MISTERTON SAS anv SNOW SEWER. 


The REPORT of Joun Sm=aTon, Engineer, upon the cafe of Mijley. 
fon Sas and Snow Sewer Drain, belonging to the honourable the Par. 
ticipants of Hadjield Chace, from a view taken thereof 14th Augutt 
1764. 


ppp REABTON SAS. is the out-fall Muice of the river Zé/e, built upon Vicar's Dyke, 
about halfa mile from the Trent. This fluice is furnifhed with two pair of doors, 
both pointed towards the Tre, fo as to compofe a lock for navigation of vellels, ferv. 
ing them to pen from the tide water into the drain, and thereby occafion either pair of 
the doors:to be fhut. The neat width of this fluice is 17 feet 8 inches, 
above its threfhold a little more than 16 feet. The queftion concerning it is, as I ap. 
prehend, whether an addition of water-way at the Sas, in time of floods, will be of fer- 
vice in reducing the height, and confequently the weight and preffure of the water at 
thofe times againft the great bank called Vicar’s Dyke Bank, which defends the level of 
Hatfield. Chace againit the floods of the river Idle, 


and its height 











OBSERVATIONS. 


ift. The time that I was at the Sas the tide was out, all the doors open, and the land 
water had its free courfe through the fame; the depth of water running over the threfhold 
of the doors to landward was 4 feet 7 inches, and the water’s furface hada fall from 


head to tail of the fluice of above 44 inches, confequently the threfhold of the doors 
to Trentward were below the furface of the tail water 4 feet 2+ inches, 


ed. Being met at the Ses by Mr. Wir11am Crompton, he having made feveral 
exact obfervations upan the ftate of the waters here during the courfe of laft winter; in- 
“fo ned me that the 21ft of May laft (which was the day before the moon: quartered), he 
. “obferved, that the tide rofe at the Trent 5 feet before it fenfibly rofe at the Sas, the tail 
“water at the Sas being then the fame height as this day,. Viz. £0 feet 10 inches below the 
Bs Es ‘corner of ‘the Jand wall at the Sas; now had there been, no run of, water through 
the Sas, then the water would have been upon a level from the Trent to the Sas, and of 


confequence, 
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confequence, it would have appeared that the threfhold of the fluice wou 










gt inches ! than low water mark at the Tren 





; but as the run of water through the 


Juice was then confiderable, as it was this day, it follows that as foon as the water be- 


un to find any ftoppage at the fluice to its difcharge 





into the tail drain by the rifing of 
the tide, that the water at the fluice would begin to fwell or rife, though it {till preferved 
nwards, and confequently that it would begin to fw 





its motion doy ell before the water 


of the Trent was got up to the fame level; now if we allow 2 or 3 inches for this dé 





clivicy from the Sas to the Trent, which mutt be added to the former 94, we fhall have 


about 12 inches that the threfholds of the fluice lay higher than low water mark at the 
Trent. 
3d. Mr. Crompton alfo ft . a mark that the land waters were at onthe head 







of the fluice the day before the bank broke at Idle Stop latt winter. Thisimatl T found 
to be « feet s inches above the prefent head water, and confequently (allowing 4% decli- 
vity on onthe tail) 5 feet 9% inches abave the prefent tail water. He alfo fhewed me 
a ‘iia ley being the height of the water then in the tail of the Sas, when the doors were open 
and running with a full bore; and this mark I found to be 5 feet 14 inch above the tail 


water, confequently the fall of water at the Sas was then at its greateft {tream 8 inches. 


ath, The width of Vicar’s Dyke, ata medium between the Sas and Idle Stop, was about 
38 feet at the water line, the depth at a medium from 3 to 4 feet, and the water having 
4 {mart run all the way; I fuppofe by eftimate that the fall of water from Tile Stop to 
Mifterton Sas was at leaft 1 foot per mile; that is between 3 and 4 feet, as I eftimate the 
diftance between three and four miles. 


et 


DEDUCTIONS. 


AS it appears from the preceding obfervations, that the peng Sew 2 aban . 
Mifterton Sas, occafioned by want of capacity, never exceeded 8 inches am e es 
extremes of floods; hence it would feem that the flood water was never rat a any 
8 inches higher than it would otherwife have been, had the Sas been as wide as pa * 
and this conclufion would be quite juft, in cafe the flood water had been confi ed on 


both fides, fo as to be obliged to go off as fatt as it came down; but as it Mai 
2 
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fpread over the lands, where it did not find a paffage to its out-fall fo fait as it cay 
down, it muft keep accumulating till the difcharge was equal to the influx. ‘s 


Now it muft be allowed that had the Sas been of a greater capacity, it would have r 

a greater quantity of water upona given declivity ; confequently, from the firft Bron 
of floods by continually running more water, the accumulation would have been lefs, a i 
the rife of water lefs againft the banks, which in all probability would have Pires 
them from breaking at Idle Step. It is by no means however hence to be inferred th 

though the fluice had been as wide as the river, that the floods would have been Bis a 
off as faft as they came ; for, in the firft place, whenever the Trent floods or tides Fe 
rode the land waters, the fluice could not run at all, let its capacity be what it ae 
and at other times, as the effects depend jointly upon the capacity of the fluice = : 
charge, and upon the drain to bring the waters to it; and as Vicar’s Dyke appears 4 fe 
defeétive in point of depth, it muft have had a confiderable fhare in the oo : f : r . 
from obfervation the 4th, there appears a confiderable fall from Jale Stop to the Sas ‘A a 
cannot be otherwife occafioned than by a rife of the river’s bottom, which thereb h mi 
up the water, and muft obftruct its free paffage in all degrees of floods : ieee: dl is 
obftruction has gradually arofe by means of weeds, &c. or it has been originally mad f ' 
may be a queftion; but we may reafonably fuppofe it was originally made i fo < *] 
this part of the river deepened, it would draw off ‘the water from the higher ats if a 
river in duy feafons to a greater degree, fo as to incommode the navigation. ea 4 ie 
at Rutiescijes to put an entire ftop thereto for want of water over the foals its, » 


i betas Bove ee beak upon the enlargement of the water-way at Mifterton Sas. 

e ftep, and that it may be done ina proper degree relati ao, 
even upon a fuppofition that it was d : avaie wate en. 
He hr eep enough, we are to enquire what capacity the 


The wi a , 

= ape ‘eS hah 38 nai * water line, fuppofing it to carry 3 feet water, it 
ill fide, and will have a 32 feet bottom: thi h 
ee ae ¢ : this ought to have been the 
ppofing the threfholds laid as low as thi 

ns es w as the water-mark, The 
greateft aa of prs obfervation 10 feet above the threfholds of the fuice, 
ently - eet pli low water mark, fo that 11 feet multiplied by 32, the 
ven op — area, For stive Waterways but 1ofeet the prefent height, 
hisses inc se Spoalge gives 177 feet area nearly ; which, being 
wetdarte eo ‘ows that the prefent water-way fhould be doubled, if laid at 


S euiwel: ; 
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"This enlargement may be made three ways : 


rit, By four draw-gates of 4 feet 6 inches wide each. 2d. By two pair of pointed 
doors, placed near together, one pair pointed to Trent, the other landwards, which latter 
may be gaged to the height requifite for navigation. 


3d. By one pair of doors pointed to Trent, and by a fixed over-fall or weir, gaged to 


the height neceffary for navigation. 


The doors in the 2d and 3d method may be the fame width as the prefent Sas, the 
threfhold being laid at the fame depth, or about 16 feet wide if laid down to low water 
mark; butin the 3d method, fuppofing the height neceffary for navigation to be 5 feet 
above the prefent cill, then the length of the crown of the over-fall muft be 35 feet, for 
then when the flocds rife 5 feet above the top thereof, there will be 175 feet area of water- 
way, which, with 177 feet at the Sas, will be 352 feet, as required. 


"The firft method has preference in point of expence, but the gates will want opening, 
on the approach, and fhutting on the decline of a flood; and as thefe are not fudden, or 


of very fhort continuance, may eafily be done. 


The fecond method will be nearly as cheap as the firft, and will need attending at the 


fame time. 


The third method will be fomewhat more expenfive than either of the former ; will’ 
be preferable on account of needing no attendance ; will do the fame office on the ex- 
tremes of floods; but will be of lefs fervice in difcharging the water on the decline of 
floods ; which, though of no immediate confequence to the banks when below a certain: 


height, yet in cafe of fucceeding rains, the nearer the former are run off, the more 


room for thofe that follow. 


That the third method will be inferior-in point of difcharging water on the decline of 
floods, appears thus: fuppofe the water reduced fo as to nake 1 foot over the crown 
ofthe weir, its area of difcharge will then be 35 feet, whereas tt would make 6 feet over 
the threfhold of the gates or doors, and upon 17 feet 8 inches wide, 106 feet area; the 
weir indeed is not confined to 35 feet long, but in this cafe it would be required nearly 
three times as long to do the fame thing. 


decline of floods will be very beneficial to the 


The ready difcharge of the water on ; 
drainage of the lands, which draininto Tile or Viear’s Dyke, and therefore ought to ped 


tribute if dene on that principle. ON 


§ the high land 
communica 
int upon the 


e carried 













cS aa , quite 
tions, there d er Ps quite free 
e whole 0 be no re- 








approached nearer the { 
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above might no 


it time, jen 


Dea. 


tembery being the day before the full moon, and confe 
ioe sate ; uently between, 
{pring tides: iH! quently between,-the ;neap and 


The furface of the water in the Treat at low water, above the top of Feet. Inches.’ 
the threfhold, 4 . reigs 0 


Thicknefs of water going over the threfhold, > 
was further informed that at dead of neap the furface of the Trent, at 
: ie 


a 


low water, was lower by = a i 5 = 
From the laft obfervations it appears, that the threthold’of Ferry Sluice lays higher thar 

Jow water mark at dead’ of neap: (which here it feeens.ttekeewethe lowelt- water) by. 

4 inches ; and allowing, 7 inches for the height of the ‘threfhold above the floor, (ac 

cording to the fermet obfervations) and taking this from 3 feet 6 inches (meafured by 

myfelf) upon the land apron, there will remain 2 feet 11 inches defeen 

of the lowelt lands to the threfhold of the fluice, and’g feet 3 inches ‘fro 

water mark, neap tides. Hence it appears, that as the fall is but barely fuficier 

farnith the means of drainage, the whole ought ta be 

ciples, and kept in exact ordery fine : 


It does not appear to me, that any g 
further than an effectual fcouring of the drain, and deepening wi 
and-f banks of 2/or 3 feet high were*raifed! againit the! ¢ 
a thats being overflowed by the water conning 6 
Trent Roods oversride the drain, ‘and keep the doors conft 
with valves ni ‘the drain’ mutt: be laid through fach banks, totake off the: 
__ from’the commons, ere the water of the drain becomes lowers” 
~ will be a means of retuining the water upon the Jands, as “wel 
"being overflowed. A farthe® temporary expedient might” be; 
wa may ‘be from the weltern patts, towards orpers 
afford a | fall tos 








{se Sa 


But it is very plain, that was the orifice a mile deep, it would always run when the 
water within was hizher than the water without, and that at all other times the doors 
would be fhut; and this will equally be the cafe if laid high, but with this difference, 
that by being dammed up by the floor and threfhold, it will not run when the water of 
the drain is lower than the threfhold, though higher than that of the river. To make 
the advantage clear, lec us fuppofe 1 foot water going over the threfhold of the prefent 
fluice, which being 12 feet water-way, the fection of the column of water paffing wil 
be 12 {quare feet; now fuppofe the water at the fame height within, and the floor & foo¢ 
6 inches deeper, then it would run with the fame velocity in a column 2 feet 6 inches 
inthicknefs and 12 feet wide, which makes jo feet area of the column; fo that in this 
cafe the fluice would run as much in one tide as in the other it would run in 2+ tides; 
but if the width is increafed to 15 feet, the area will be 37 5 feet, fo that it will then run 
more water in one tide than the prefent one in three. Again, when the prefent Nuice is 
run dry, there will be a column of 1 foot 2 inches thick upon the threfhold of the new, 
whofe area will be 174 {quare feet, which will vent as much water as the prefent fluice 
will do when it has 11 inches water upon its cill; fo that the conftruction propofed will 
not only, at all heights of the water, run much more in quantity, and thereby vent the 


water quicker, but run it down toa lower furface than it poffibly can be by the prefent 
conftruction. 


With refpect to ways, fuppofe the old and new fluice both warped up to the fame 
height to both without, and the water at the fame height to both within, that is both to 
aét from the fame drain; itis plain that the old fluice cannot aét till a channel is made 
through the warp, whofe bottom is lower than the furface of the water in the drain; it 
is alfo plain that the new one will begin to act at the fame time; the only difference will 
be, that as the warp-will lay 18 inches deeper againft the doors of one than the others, 
there may be fome little more trouble in clearing the warp from before the doors, {o as 
to fuffer them to open at the very firft ftarting; but after each has begun to run, and 
cleared away a part of their warp, the new fluice will always have the advantage of the 
old one, becaufe, by carrying a greater body of water, it will open its channel quicker 
and more effectually keep it open at low water, fo long as it continues to run. 


“The fluice being thus conftruéted, it will be neceffary to deepen the drain, making 
the bottom 15 feet wide, and to carry it as near as poffible ypon a dead level with the 
threfhold for 2 miles; from thence it may be regularly inclined towards its head: this 


being done, in my opinion, it will do its duty without fuffering any of the lands to be 
overflowed by the Trent, : 


Aufthorpe, 19th September, 1764. J. SMEATON. 
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The REPORT of Joun SMEATON, 
for the Defence of the Lands of the Right Hon 





Kixwovr, laying upon the Rivers Ammon and Tay, North 








4 sae donelby food 
rit dhe appears to me that the greateft part of the damage done by flood 











‘ Pt ante teu af 
lands, is owing to the fhallow channel of the river Ammon, and the intu 
of its banks. 
1, That, in 4+ to cure thefe defects, it will be neceflary to carry @ bank from a 
ad, That, in ord ret : _ oe : 
‘ land marked out, about half an Lng ifh mile above Ammon Briage Gown to the 











ft at nt wall of that bridge, and from the faid eaft abutment to carry a bank 
eaft abutme it wal » 1a > ige 


» Ammon, at a proper diflance to the. point of land laying 





the e fide of the riv 
coafting the eult fide o i ving 
bet = the mouth of the Ammon and the Tay, which bank ought at a medium to be 
between the mou A the 7 ge 
‘ fe high and about 2¢ feet of bafe, the flopes to be fodded on both fides, or 
about 4 feet high and < 20 


i } vered 
river to be coverca W 





] tth ith large gravel. 
that nextt ge g 
. 5 . : ‘ 
}, That as the aforefaid work will be of equal and immediate advantage 2 th 
Satpal fprbeB8 i E Ammon 
: s liable to be Hooded by the waters, overflowing the banks of the dni, 
SaaS border of th ftate ofthe Earl of Kinnovt, (and upon which the 
hich are wi he border of the elta a po! 
which are without th resin eee 
faid banks are propofed to be made) therefore the proprietors to be at a} p 
ald Danks ¢ 3 : : pe 
ith the Earl of Kinnout for the compleating thereof. 
wi al 


j fe at their pr ion of expence, 
prietors do not chufe to be at their proport pence, 


t in cafe the faid pro = 
} ee Sa advife the Earl of KinnovuL to make good the breach that has been 
then I wo a 


rk ereéte end of the new road leading from 
aeatple congue <> bese os a to take down the remains of 
Perth to mane a a to make the whole of rough or rubble ftone from a “yer 
ote 8 il ‘ materials thrown together bank fafhion, {fo as to flope 15 a e 
eo a E wards Ammon Bridge, and 24 feet bafe to 1 foot perpendicular 
ie fame 2 feet lower than the furface of the ground on 


t Perth, to make the f ee 
nee a - ne we k abuts in the middle between the abutments, but to raife the ee 
which the faid bulwark a Cate Critvarleyrdiele 


c i end: 
fomewhat higher than the faid furface at the 
fame. and to exte i the rubble work 1 ro at each end on tne Pp: ain furface. and al fo to 
> 4 ten k a 1 hh 


1 Tr line 
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Hne the banks or abutments with rubble for 1 rod above, and 2 rods below the bulway) 
at each end; which faid bulwark is intended to confine the waters of the diwimon or 4 
erate fpeats from flowing down the old road, but in high floods to break an 
yapidity of the current, and to admit the fame to have aneafy paflage over the Baltvarle. 








in mo 


cth. In regard to the great bulwark, which was erected at the joint expence of the 
Parl of Kinsovn and the town of Perth, in order to preferve and regain the lands from 
the inc-oachments of the river before which it has been raifed, Tam of opinion that ae 
lands might have been fecured in a much eafier and cheaper method, as DeFeet, 
deferibed, and with refpeét to the regaining of lands they could never be worth the pur- 
chale: it further appears to be built of very bad ftone, and therefore will be fubject ne 
confiderable annual repair, greater than will fupport the banks intended to be Tupporied 
thereby ; yet as fome good has been produced from it, though not adequate to the ex: 
pence of building or maintaining it, yet I would not advife any erafement thereof, kins 
to leave the fame to fuch events as the floods and weather may produce, and whieh in ‘ 
ftete of rubbifh, by keeping the channel of the river ata diftance, will tend to leffen the 
repairs, which otherwife might be neceflary on the faid banks ; and whenever the river 
fhall begin hereafter to make any depredations on the land, to apply the cure immediately 
to the part affvéted,, which 1 would advife to be done in the following manner : 


Let a quantity of rubble ftone be brought from the quarry, the more angular, rough 
and irregular the better, and at a medium as big as a large cabbage ; let as Piel be 
thrown up again{t the broken place (almoft as {teep as it will lay) as will form a natura 
flope againft the bank as high as ordinary floods reach, or as the furface of the lands 
where lower, floping away the land above the rubble where higher, obferving to avoi 
all jetties and protuberances as much as may be, fo as to give the water as ae a paflage 
as pofiible. In general I would advife my Lord Krxnowt, in cafe of Beers. in 
croachments upon the land by this or any other river, not to have recourfe to jetties, or 
walls of mafonry, but to line the banks with rubble thrown in, fo.as to forma pitune 
flope, and the length of the work the nearer it is to a parallel direction with the current 
the better, by this means the quantity of materials neceflary to form a jetty, breakwater, 
or bulwark (which being defigned to refift and oppofe the current muft be Pais tages) 
being difpofed along the face of the bank, will in general be fu/licient to defend the whole 
Jength could be expected to be effected by the jetty; and with this difference that 
the edge formed by the jetty itfelf, generally forms a pit or incroachment upon the land 
juft below; whereas the work difpoted in a parallel direction to the current equally pro- 
tects and equally refilts; fo that the wreck and fullage of the river in time filling up the 


interftices 
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interftices of the rubble makes it grow firmer, whereas the conftant action « f the 






rent upon the w eft part of a bulwark or jetty, viz. the termination thereof, puts it in 





aconftant ftate of wafte and dec 





By the application of rubble we have ftopped the moft formidable breaches ~w 





river has had its courfe through, by means thereof we fecure our banks and the aprons 
of our locks and dams upon the river Calder, over which laft the water in time of fisads 
has much greater rapidity than the natural current of the Tay pofibly can have in the 
neighbourhood of Perth; in thort, we make ufe of it in all our defences upon the 
Calder, and have never found it to fail. 1 know it will readily be urged, that the Tay 






being a larger river than the Calder, that what will do upon the one, may not do upon 
the other; it is true, that the Tay is a er river, but it does not appear to be more 
rapid, that depending « hiefly upon the fall, which in the Calder is above 8 feet per 
mile for al 20 miles together, that we are concerned with it, nor does it appear 





that the Tay in time of floods rifes to a greater height above its common furface. Hence 
on of the Calder upon its banks is as great as that of the Tay upon 
the quantity of this aétion depends upon the height and rapidity of 
‘ly againft them, and not upon that which pafles by at a diftance 







I infer that the 4 
its banks, becaufe 





the water acting imm ) 
from them, fo that the width of the river is totally out of the quettion. 


In general I would advife my Lord Kixnovur to be as {paring of thefe kinds of 
works as may be; for without a great deal of land be got or faved by a moderate quan- 
tity of work, though the method I have chalked out is the plaineft, eafieft, moft du- 
rable and cheapeft ef any thing 1 know, where ftone can be procured at a moderate 
expence, yet that land would come very dear that would require covering with rubble. 


y be fuggefted that danger may arife from letting the great bulwark go 
to ruin; for when in that (tate, if an inconvenience fhould happen to arife, it would 
be much more expence to repair, than to keep it in repair. But this I apprehend to 
be quite otherwile 5 for a mafs of rubble thrown promifcuoully together, upon the ruins 
of the prefent bulwark, will be more lafting than the prefent one can be with its prefent 
materials and form, and can always be repaired by addition. 


Perhaps it ma 


Upon the whole, it appears to me, that the greateft damage done, or likely to be done, 
to my Lord Kixnoun’s eftare at this place, arifes from currents of water topping 
the banks of the Ammon, and running over the furface with great rapidity, thereby 


- . i ' f barren gravel in its room, 
taking away the earth, wear gullies, and as traéts of barren g} post 


> tm 
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RIVER, DEVON 


Some Points relative to an intended Navigation up 


itated by Lord Carucan 


Siry 

F J rightly underfland you in our late 

converfation, your opinion upon the 
points fated to you was as follows, 






it. That if the ifthmus of Log Cars, 

betwixe Alloa and Cambus, were cut with 

a canal, the fides properly floped and 

, (as you may more 

J ain in the margin) and 

the prefent channel of the Forth allowed 
to remain as it does, fuch canal, the — 

banks being of a height to contain the 

tide, would not endanger the adjacent 
lands by bringing more water that way - 

| than is intended,, will have no occafion 

for flood-gates, and will be an effectual 

improvement to the navigation, by avoid- 

the Lbrajh fhallows, and) ot ‘in 


NAVIGATION. 


on the River Devon, 


, and anfwered by Joun SMEATON. 


My Lord, 
a ee points ftated by 
contain the fubftance of what paffed 
betwixt your lordfhip and me in conver- 
fation, therefore, to avoid repetition, fhall 


cnote in the margin wha om 


ift, In this particular | underftood your 
Lordfhip that the Thrayk thallow is a flat 
fhallow at low water, not of fu 
height as to pen the water 
merely an i n 


foped. from the propertio 
1 to 1, as the foi may 
a loofe earth or gravel | 


bore 








Pari 


od. That if the river Devon was navi- 
gated by Sir Joun Erskine, from the 
Cobble Crook to Cambus, by means of 
fluices on Tilli Body Bridge, that naviga- 
tion may be better effected by the canal 
and lock propofed than it could have been 
by the fluices, and the ground through 
which the canal pafies, viz. from Mino/trie 
Lint Miln Dam to Tilli Body Bridge, being 
clay and perfectly level. 


3d. That from Cobble Crook to Sauchie, 
there being only two fmall fords in the 
way, the navigation may be effected by 
one lock and dam at the loweft ford, in 
cafe it fhould not be found better to avoid 
the fords by cutting from deep water to 
deep water, and making a channel behind 
the fords; but that this expedient, which 
is the beft, cannot take place if the pre- 
Jent fords aét as dams, and the new cuts 


defend the bottom aljfo with ftones, to pre. 
vent the action of the water from deepen. 
ing the fame, and thereby fapping th 
foundation of the ftone facing, anq in 
confequence bringing down the banks and 
widening the canal. In cafe the pen thoulq 
be very confiderable, it would be neceffiry 
to build a lock upon it; but the deter. 
mination of this matter depends upon the 
length of the canal, and difference of leye 
of the furface of the river at the head and 
tail thereof, taken at low water, when 
there is no frefh in the river, as alfo upon 
the quality of the ground forming the bot- 
tom. 


ad. There is no doubt but that locks 
are preferable to fimple fluices, 


3d. I beg leave to add, that if a dam 

is built upon the ford, or the upper ford 
be fuppofed to act as a dam, a canal with 
alock upon it, brought down fo as to drop 
into the river below the lower ford, it will 
alfo equally anfwer the end if found moft 
eafily practicable. Alfo, if inftead of 
joining the deeps by cutting a channal be- 
hind the fords, the fords themfelves be 
removed, or channels through them be 
made, 
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fhould have the effect of letting down the 
river, and creating other fords in parts 


where the upper part of the navigation is 





intended to go. 


4th. That you recommended carrying 
the navigation by locks out of the river 


at Old Sauchie, and raifing it into a canal, 





upon the level of the river above Tilli- 


sry Dam, to be carried in the line and 












re€tion of Lord Ca 
(till ic falls under g 


where it crofies the Devon) and there to be 





carried in an aqueduct bridge over the 
river, and continued to the dam, and 
from thence to the foot of the Rack 
Dan, w 
moun 
tion is carried on to Vicar’s Bridge. 


there muft be locks to fur- 






dam, in cafe the naviga- 


sth. That the level of the ftretch from 
Sauchie to Melloch foot is proved’ by Lord 
eduét and the prefent 






CarTHucart's 
ftate of the Dev 
vigable betwixt Ti/li 


Melloch. 


y, which is already na- 


utery Dam and 





6th. That the rifing of the river in 
times of flood, fo as to overflow the aque- 
duét bridge, does not infer any danger, 
either to the bridge or adjacent lands, 





made, this will alfo anfwer; but in this 
cafe, care muft be taken: to make the 
channels on fuch fide where the principal 
tendency of the 
otherw 







ter is to aét in floods, 
| be liable to be thereby 





ife they 


1 





filled up 


ath. This feems to be the method 
from what was defcribed to me upon the 
plan; but as it is {carcely poffible to form 
adequate notions without ocular infpec- 
tion, much muft be left to the judge- 
ment of him who executes, in refpeét to. 
the choice of the ground. 





sth. Certainly, fuppofing the faid aque- 
dué to be carried upon’a level. 


6th. It muft be fuppofed that the di- 
menfions of the water-ways, breadth and’ 
depth taken together, under the aqueduct 
bridge, mutt be fuch as to vent the water 
as fat as it comes in at extremes of 
floods, and alfo the ice in winter, other- 
wife great damage may enfue both to the 
works and adjacent lands, unlefs a certain’ 


length of the fide walls of the bridge that 
: fuftain. 


[ 


7th. That, upon the whole, as thus re- 
prefented to you, the navigation of the 
Devon, and the improvements of the na- 
vigation of that part of the Forth, be- 
tween Cambus and Alloa, feems very prac- 
ticable, and, from the nature of the levels, 
at a moderate expence, confidering the 
Jength of the navigation, 


8th. That from your experience in na- 
vigation bills, and their confequences 
when paffed into atts, it is your fixed 
opinion, that the execution can neither be 
anfwered for, nor depended upon, in the 
hands of truftees, and that the only fafe 
and fure way is for the proprietors of coal 
within reach of Devon, and Mr. ABEr- 
cRomB1z£, to be the undertakers, or for 
Lord Carucarr to be the undertaker, 
with a provifo in favour of the other coal 
proprietors and of Mr. ABERCROMBIE, 
in cafe they fhall chufe to recede, and 
naming a number of Commifiioners to be 
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farftain the canal are very ftrongly capped 
with ftone, and left lower than the req 
for the water to flow over like a dan: 
but this expedient I would not ee 
mend to be ufed, if it can be pofiibly 
avoided. N.B. I don’t at prefent re. 
member why the paflage of the river és 
not be obtained by raifing a dam in the 
river below the intended place of croffing, 


7th. Agreed. 


8th. This I have enlarged upon in my 
letter from Newca/tle; I have only to 
add, that in this cafe the adventurers 
fhould be fixed down to take a reafonable 
toll for coals from the other coal owners, 
who may not in their prefent fituation 
chufe to be adventurors themfelves, other- 
wife the proprietors of the navigation 
may chufe to lofe thofe tolls altogether, 
to prevent the others from working their 
collieries, which would be a detriment to 
the public. 


referred 


t 


referred to, and to judge betwixt the un- 
dertakers and other proprietors-in all 
queftions that may arife now or here- 
after, with refpect to damages, &c. in 
confequence of this aét, by which means 
the parties interefted in the toll will 
attend to the execution; and as the 
toll never can be fuffered by the un- 
dertakers to rife to the price of land 
carriage, the difference, whatever it is, 
is fo much faved, and therefore a benefit 
to the public, 


gth. I forgot to afk the dimenfions 
and fize of the boats proper for the 
carriage of coal, and how deep water they 
will require. 


As alfo whether is a better method 
to land the coal from the canal on the 
pier, and load them from thence on 
board the fhips, or to let the boats 
down into the river by locks, and 
put them on board directly from the 
lighters. 


Your certifying the above to be 
your opinion, or marking on the mar- 
gin where I have mifunderftood you, 
with fome explanation for. the fa- 
tisfaction of the other perfons con- 
cerned in this bill, relative to the rift, 
6th, 7th, and 8th articles, with your 

Vou. 1, . 
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gth. The fize of the boats ufed for 
carrying coals is various in different 
places, and differ in fize, fhape, and 
draught of water, according to the con- 
“venience of the place; but I apprehend 
that fuch boats as are principally ufed in 
the York/hire rivers, will anfwer as well as 
any for fucha navigation, as propofed by 
your Lordfhip, viz. 54 feet long, ftem 
and ftern poft included, 134 feet wide, 
and 3 feet draught of water; thofe will 
carry from 20 to 30 tons, according as 
they are more light or heavy built. 


If the fhips were always ready to be 
loaded, when the boats brought down 
coals, it would certainly be the moft ad- 
yantageous to lay the boats alongfide 
the fhips; but when the fhips are not 
ready, they mutt neceffarily be landed 
upon fome quay or wharf common to 

U both, 


1 proportion 
th the advan. 
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QUERIES, &c. communicated by Lord Catucant, relative to a navigation 
on the Forth, November 5, 1767. 


¥ the Report of Mefits, Warr and Mortson to the Board of Police, it ap- 
pears, 


That a navigation may be opened at a fall expence from the valuable woods, em 
and flate quarries of Aberfoil to the bridges of Abérfoil upon the Forth. 


‘That it may be continued from thence to Cardrofs, by a lock below the ford of 
Cardrofs. teas SEM bie 

That it may be continued from thence to Frew by a lock below the 

"That from thence the river is navigable to a rocky ford called Craly Ant, 
the Bade and Drip Coble, which is two feet higher than Craigforth mill-dam, which 


is three feet higher than the cruives of Graigforth, which are four feet above the neap 
tides, in the lower part of the Forth. =» 3 


That a dam of three feet fhould be added for the fake of ; 
far up as the Frew, which water fo raifed would be 12 feet 


_ That a canal near a mile in \ th 
ground of a.clay foil, with @ Tock of 12 “est” 
Aberfoil to the tides-way at the new mill of Craigforth. 


And that the navigation from thence downwards may b' fhorce 
miles by four cuts, as exprefled in the plan, below Stirling Bridg = 
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Suppofe 2+ feet added to the height of each dam, the water in the Forth above Craj, 
Anet, and in the dam above the Lint mill-dam, will {till be equal, and 143 feet one. 
than the neap tides. ao 


The ground is clay, and very level from Menfirie Lint mill-dam to a point betwixt 
the bridge at Stir/ing and the new mill at Craigforth, where the banks on both fides Hs 
pretty high; and Mr. Warvt’s canal may be brought, upon very favourable ground 
to a point oppofite to it. : 


Suppofe an aqueduét bridge of a proper dimenfion, ereéted acrofs the Forth, betwixt 
thefe two points, (the diftance being 300 feet) there will be dead water from Frew to 
the Lint mill-dam, by which the upper part of the Jerth will have an eafy, fhort, and 
open accefs to the Devow collieries, and alfo have an opportunity of dropping into the 
tides-way at Camdus, by locks of 145 feet fall, the advantage of which, confidering 
how much lime-ftone, flates, wood, &c. muft come down, and how much coal frre 
go up the Forth, including the confumption of the town of Stirling, and the inhabi- 
tants of thofe parts of the country that come through Dumdlain ; and that the lock at 
Craigforth new mill, and a great length of navigation; and the lofs of time in waiting 
for the tide, will be faved, is extreamly obvious. F 


The only circumftance of doubt is the practicability and expence of the aqueduct 
bridge, the length being 300 feet, and the bottom of the river clay, and far above 
rock ; if it is executed in ftone, the number of piers which it will require, as the level 
will admit of fo fmall a rife for the arches, and the foundation which mutt be piled, it 
is apprehended muft render the expence enormous. If it is executed in wood, upon 
se plan of Julius Cafar’s bridge, which is well-adapted to refift ice, or other Featine 
bodies, or upon any better more modern conftruétion, it is apprehended it would bobs 
much cheaper, would ftand againft the force of the ftream, and of the ice in winter 
and would not be affeéted by the land floods, which cannot rife to the fole of the aue- 


duct, but mutt be liable to the expence of repairs to which a flone bridge would not 
be fubject. 


sn SMEATON; who is acquainted with the nature of the rivers and country adja- 
tin queftion, and filled in every expedient that may facilitate the junétion of the 
two level canals, by an aqueduét, is defired to fay, 


* pay ae ‘the two plans, the aqueduét bridge and canal to join it to the Devon 
at the Lint mill-dam, or the lock at Craigforth new mill, feems, upon the face of them, 
the moft eligible for the inhabitants of the upper part of the Forth ? 


od. If 
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ad. If the aqueduét plan feems the moft eligible, what data will be neceffary to furnith 
Mr. Smeaton with, to enable him, at his leifure, to make out a defign for the 
bridge. 
Sg 


ad. Does Mr. Smeaton think that the boats recommended for the Devon, draw- 
ing three fect water, of 134 feet width, and 56 feet long, will anfwer all the purpofes 
of the Forth boats, or would it not be proper to allow for a foot more draught of. 
water, in order that their flates, &c. may be carried coaftways, and that the locks and 
canals be for that purpofe proportionably deepened ? 


athly. Suppofe the aqueduct bridge rej 





Sed, and the lock at Craigforth Mill adopted, 
will it not be expedient to make the four cuts in the Forth, as marked in the plan 5 
and if any, but not all, which of them ? 


sth. The ditches from Tillibodie Bridge to Manner Pow are from 8 to 10 feet 
deep, and about 12 feet wide, and are ona level with the Devon, at Tillibodie Bridge, 
and with Sir Joun Ersx1Ne's canal at Cambus, would it not be right to build a lock 
es, that Upper Forth boats might get, by 





at Manner Pow, and to enlarge thefe dit 


ds of 6 miles navigation would be faved é 





that traét, to the collieries, wheret-y upwe 


eee eee 





ANSWER to five Queries concerning the improvement of the Naviga- 
tion of the River Forth from the River Devon upwards, communicated 
by the Right Honourable the Earl of Carucart, in a Letter of 
November 11th, 1767, to JoHN SMEATON. 


aft. 1F the communication of the Devon collieries with the upper Forth was the fole 
objedt in view, then the long canal, from above Stirling to the Lint Mill Dam, upon the 
Devon, feems very well adapted for that purpofe, and in that cafe would merit ferious 
confideration, how far the aqueduct bridge, over the Forth (which indeed feems the only 
difficulty) might not be (under the {pecified circumftance of elevation). an executable 
{cheme; but if the expence and difficulties of executing fuch a bridge there, as well as 


the expences of land, cutting bridges, and other contingencies attending the propofed 
canal 
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furements of the refpeétive lengths, and levels taken, how deep, how wide at bottom 
and top, each cut will be required, in order that they may be materially more paffable 
than the prefent fords ; and to effeé that, how deep they will be required to be dug 
below low water, what land muft be cut and covered; thefe things being afcertained, and 
proper eftimatés made from the price and quantity of ex 


ance, though 

nd, the ad. 
4 elow, for all 
he advantages 
urs tO me, on 


the orth; near avation, the price and quantity 


of land, the charge of pumping water while the digging is going on under level, and the 
damages that may be done by the river’s breaking in while the works are going on in that 

: : 8 in that 
fituation, alfo the charge of making dams to turn the water from the cuts, or if none, the 
time loft in getting the tracking horfes acrofs the old loops; I fay all thefe things confidered, 
and eftimates formed from particulars, will foon direé&t you, whether from the probable 
quantity of trade, the expence of any, all, or fome of thefe cuts, will be balanced by 
the time in the paffage refpectively faved. The two upper ones feem the moft a . 
tageous, the reft in order as they are lowers but it will be right to have 


‘oad part of 
r3 but fuch 


A& to make any of thefe cuts 5 that after the neceflary canals, locks, &c. “are ma ; 
‘to Spalding it thall appear from the quantity of trade, and the goodnefs of the funds, that the thi ab 
as butas it is } js eligible, there ought to be a power of doing it withouta frefh application. . 
expences in 
o confider, with maite of this (tep confilts in the facility in doing it, becaufe the ad- i 
re a capital that i ally confift in the trade with the Devon; for it will not be wor ile fo (ee 
ntioned can, yefle] at the mouth of the Devon, and going up the Forth, to make h 
ring vellels at ; becaufe, in going round the great loop, fhe will be th out onl: 
60 tons. the artificial paffage, in which latter fhe would hav | 


to avoid dead 
land, veftels 
* 
limes for 


It is to be obferved, that by a double entry into Devon the leakage will be doubles, 
and if made ufe of as a paflage up and down the Forth, each vefitel will xy WOr 
Jockfulls, except in cafes of meetings. . 
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Objeétions. Want of depth of water, expence of making a new port, lofs of time to 
fhip-mafters to come fo much further; danger from ice in winter. 


If either impracticable, or too expenfive, Mr. SMEATON will confider whether the 
coals cannot be carried in boats down the Devon and Forth to Alloa, and there thipped 
for exportation. 


Obje@ions, Coals carried down to Alloa by water cannot be folded there without great 
expence, but mutt be loaded from the lighters, which fhip-matters object to, for reafons 
perhaps frivolous, but will beft be colleéted from themfelves, and judged of by Mr, 
SMEATON. 


If coals brought down the Devon can be exported either from the port of Alloa, or of 
Cambus, Mr. Smeavon will then confider the belt method of rendering the Devo navi- 
gable, from Melleck foot to the Forth, either by a canal, or in the bed of the river, or 
partly by one, partly by the other, calculating the expence of the whole, and {pecifying 
the dimenfions of boats, what they are to carry, and how to be drawn. 


"The fize and dimenfion of boats will depend upon the ufe intended; if they are not to 
be let into the Forth, they may be very long, very narrow, and very fhallow, which will 
reduce the expence of the canal." If intended to go down to Alloa, or up the Forth, they 
will not admit of the fame conftruétion. 


N. B. The poffibility of going up the Forth by water from the collieries would be a 
great conveniency, becaufe were the navigation opened above Stirling Bridge by locks at 
Craigforth, Frew, and Cardrofs, all the country on each fide the Forth might, as well as 
the town of Stirling, be fupplied by water-borne coals from the Devon collieries. 


If Mr. Smeaton finds any fpecies of navigation practicable and advifeable, he will 
favour the coal mafters with his ideas of the proper Act of Parliament to be petitioned 
for; and of the places, proportion, and manner of colleéting tolls, and manner of fhip- 
ping the coals either from boats or quays ; and if he will undertake, or recommend an 
undertaker for the whole, or the locks only, and on what terms. 


To this may be added 2 remark of Meffrs. Mackexz and Wart lately made; that 
is, that a canal may be carried upon a lead level the whole way from Tillicoutery (0 A 


point oppofite to the fchoolmafter’s houfe at Alloa, following the foot of the rifing grounds 
the 
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the whole way, that it will be about jo feet higher than the fea, and may either be car- 
ried betwixt banks acrofs the flat grounds, which is not far, to the fhore, otherwife the 
flat ground may be cut to bring the Forth up to the low grounds, 


This would fave locks and wafte of water as far as T7llicoutery, and might be joined by 
a canal from Mellock Foot, the level of which would be a very little higher, and might 
require a lock. 





Levels. Feet. Inches. 
From Forth to Sauchie, = s “ 18 10 
From Sauchie to Mellock, Ef ‘ = 19 6 
From Mellock to Vicar’s Bridge, s A 39 6 
Th ag 
___ -emeeniaemepemammaammnesaseemen a —— 
Vou. I. x The 


Tom 


The REP ORT of Joun SMEATON, Engineer, concerning the prac. 
ticability and'expence of making navigable the River Devon, in the 
county of Glackmannan, from Mellock Foot to the River Forth, 


HE river Devon falls into the river Forth about 24 miles above, or to the weg 
of Alloa, but according to the turns of the navigation, up Forth, about 35 miles 
There are féveral: valuable collieries upon the Nope of the hills that decline waren 
the river Deven, the ‘coals of which are now catried to Al/ca over land, in order to be * 
there on board vefféls capable of carrying them to all parts where wanted. 


a 


The more 
eafy carriage therefore of thofe coals, from the collieries to the fhipping is, as I appre- 


hend, the principal objeét of the prefent propofed navigation. 


At the mouth of the Devon the extreme {pring tides are faid to rife 20 feet perpen- 
dicular, and at fuch tides the water flows one foot higher than the top of Cambus Quay 
which is an old quay, at which formerly coais were fhipped, about a furlong Pthitthe 
mouth of the Devon, The common neap tides are faid to rife within five feet 
of the top of the faid quay, and that then there is 12 feet water in the river Devon op- 
pofite the faid quay. When I was there, the morning of the 20th of November, 6, 
being the fourth day after the full moon, it appeared that the mark left by the laft tide 
was as high as any that had been that fpring, and what might be called an ordinary {pring 
tide: this I found had been within 1 foot of the top of the faid quay; and confequently, 
being, 4 feet higher than the ordinary neap tide mark, made 16 feet water in the rivet 
oppofite the quay. At the time I was there it was almoft low water in the Forti, 


and then the current of the Devon run with a confiderable declivity towards the Fort), 
having a fall of not lefs than 2 feet. 





The declivity of the bottom of the river from Cambus Quay to the Forib appears 
pretty regular; the bottom oppofite to and above the quay feems to be mud, 
mixed with large tumbling ftones; thefe ftones being removed, the mud would walh 
away, fo that 1 look upon it as very practicable to make 2 feet more water at Cambis 


Quay than at prefent, that is, to make 14 feet at ordinary neaps, and 18 feet at com: 
Spring tides. 


inter- 


mon 


Te more water than the above fhould be requifite, I fhould look upon it as. more eli- 
gible to dig out a new channel and harbour from the Perth, which may be done on the 


welt 
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wett fide of the Devon, the ground there being low and fiat, and gently rifing from low 


water mark 





; this work may, therefore, be done at a moderate expence in proportion to 
fuch a work, but yet muft, in digging, walling, &c. amount to a confiderable fum 
g Gs. {i ny, 
more than would be neceffary to rebuild and enlarge the old quay and deepen the river, 
5 a; ae $ 

as aforefaid. 





To the fafety of the place there feems to me no material objeCtion; for as to ice in 
winter, it cannot do much harm, as it muft be much broken in pafling the bridges and 
dams before it gets to the Cambus. It is no peculiarity of the river Devon, and is the 
cafe, more or lefs, with every fea port which has the advantage of being fcoured by a 
frefh water river, which is in itfelf very defireable. 


In going up the Forth from Alloa to the Cambus, the navigable channel of the river 
makes one large half moon, but as it is in general fufficiently fpacious for veffels to 
turn, this cafe alfo differs little from what is common in other tide rivers; it will un- 
doubtedly be fome hindrance to yeflels going 34 miles further up, but as this can hardly 
ever be attended with more than one tide lofs of time, and often without the lofs of a 
tide, it may as well be faid that the coals ought be carried down to Kincardine Road, to 
prevent the poflibility of thelofs of a tide in going to Alloa. The principal impediment in 
getting betwixt Alloa and Cambus, for veffels of burthen, is occafioned by a fhoal called 
the Fra; and this arifes not fo much from want of depth of water, as from the narrow- 
nefs of the channel; for in founding the river at low water the day above fpecified, 
we founded in the channel over the Frajk no lefs than 5 feet, which, though the fhal- 
loweft place between Alloa and the Cambus, feems yet a very fufficient paffage, at all 
proper times of tide, for veffels bound to an harbour, where they could lay dry at 


low water the fame tide. 


"This fhoal feems to confift of a ledge of ftones which lays almoft acrofs the river from 
§. W. to N.-E. confining the channel clofe in with the point, which is.an unnatural 
fituation for the channel, but arifes from the greater foftnefs of the ground in that part 
where the channel is. ‘As this fhoal is fhort, according to the direétion of athe channel, 
ir feems very practicable to remove the ftones, fo as to increafe the fame in width. There 
is at prefenta fufficiency of width, when proper beacons are fet, for the paffage of veffels 
right upon and down, but not of thofe turning to windward. 


This fhoal may alfo be avoided by cutting through the neck of land; but if the 


“1 be required, (the ground feeming there 18 or 20 feet 
great depth that fuch cut will be req a g si 
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higher than low water) the depth to which it mutt be carried below low water, and th 
great width that it muft have in the bottom, to make it a more eligible paflage sh ; 
by the Prat, be confidered, { believe it will appear that the canal may be ectiea 
Alloa for almoft as little, if not lefs expence. It perhaps may be expected that if a 
cut is made narrow, and down to low water, that in time it will wear itfelf wider ay 
deeper, and fo indeed it may, but whether this will happen in the compafs of feven year, 
or twenty, or whether it will ever happen, {0 as to be (as already faid) a more Sth 
paflage than the Frat, I think is out of the power of any man to fay with Aertitiey, 
for it is to be obferved, that till it becomes much wider than the Fra and dati 
deep, it will be more difficult to turn to windward through it on account of its ad 
length. 


As the natural declivity of the river from head to tail of this fuppofed cut is very 
Hittle, unlefs a dam was put acro{s the main river to force the current through the cut 
with fome confiderable velocity, the water could not in its natural ftate be Rhee to 
operate very fpeedily ; and as the width of the river through its feveral channels in this 
place is very confiderable, fuch dam would be very expenfive, would obftruct the navi- 
gation while the new channel was wearing larger, and by depofiting of the matter and di- 
verting the prefent channel, there is no faying but that after all a fhoal might be formed 
in fome place where now there is none, as troublefome as that we would mean to avoid; 
for thefe reafons I cannot, in my prefent view of the matter, recommend this divifion of 
the river from its prefent channel. 
jad acts) 
| With refpeét to the dimenfions of the canals, cut out from the courfe of the river 
Devon, they depend upon the kind and fort of veflels to be employed, and the fort of 
yeffels will again be determined by the ufes to which they are to be applied. 


If the veffels are to be employed merely in bringing down coals from the collieries to 
the quay, where the fhips load without going into the Forth, veffels long, narrow, an¢ 
fhallow, may be ufed with advantage, but if intended to go up and down the Forth, they 
will require a different conftruction. 
s3tul t : 

Te feems to me; that if the navigation be limited to the canal only, without going 
into the oe a will be attended with many inconveniencies, but that ic will be of 
more general ufe, if capable of containing veflels capable of goin! h 

‘ pacapeol up and down the 
Forth, well.as of navigating’the canal; for by this means vefféls may be loaded at 
the Cambus Quays! or at Alloa, as may be moft fuitable to the fea veflels to be loaded, 
ig * 

3 : or 
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or they may be carried up the Forth to Stirling, and up to Gartmore, in cafe the navi 


Qn 










- is compleated, which if confined to the winding courfe of the Forth 
yne at a very moderate expence, as I have formerly fhewn in my report on 
red canal from Forthto Clyde. 


r 2 very rte >» ad river i; pray Veprey Ly fh ck 
The very extenfive trade up the river Aire and Calder in Yorkjbire, which paffes under 
, and of which coals is the principal article, is carried on in veffels of 56 


{lem and ftern, 13 feet 6 inches wide, and drawing 3 feet water at a medium ; in 











very dry times in fummer they load 6 inches lefs, and in winter 6 inches more. Thefe 


veflels at 3 feet draught of water carry, by reputation, from 20 to 25 tons, but of neat 





eight 28 tons ; they are generally drawn by one horfe, and make way nearly 
two miles an hour, ftoppage at the locks included 5 though fometimes, for the fake of 
expedition, 





id when there are frefhes in the river, and the veflels going againft 
nake ufe of two. 





ftream, they 


Thefe veflels not only navigate in the narrow rivers, but go round into the Trent to 
hb and Ne 

I ay prehend, by the f 
goes there on board fhips, but would occafionally go into the Carron, and through the 











and frequently down the Humber to Hull. This fort of veffel, 
ne rule, would not only go down to Alloa, and deliver their car- 


great canal, in cafe the fame fhould take effect. 
By this means, if a large fhip meets with contrary winds, or comes in at fuch atime 


as to expect being neaped at the Cambus, fhe may be loaded at Alloa from the boats, in 
aftle and Sunderland are loaded from the keels 





the fame manner as all the fhips at Nes 
there, which carry 21 tons each; on the other hand, when there are no fhips that want 
Joading at Alloa, or they happen to be brought down fatter, then they are shipped at 
the Cambus, or fent away in the fame bottoms to other places up or down the Forth, 
they then will be depofited in the coal-yard at Cambus, ready for the veffels that come 


up thither for a loading. 


The dimenfions of the Calder cuts for the veftels above defcribed were,, 16 feet bot- 
tom, the fides floped 5 feet for 3 feet of perpendicular, and carrying 33 fect of water 5. 
now in carrying canals upon a dead level on the decline of hills, the ground is feldom 


fo free from irregularities, but that it requires extra cutting in fome places, and extra 
ine exactly before the exe- 


banking in others, which, as it would be impoffible to determi | 
cution, as every variation, though but for a few yards, would vary the dimenfions, muft be 


allowed for according to the judgment of the artift ; to make allowance therefore for the 
common. 
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‘common inequalities of, ground in the prefent cafe, I compute upon acut of 6 feet dee 
that is, fuppofing the water ot feet within foil; not that I expect it to be fo in the _ 
neral; but as in many places the extra cutting will be confiderably more, and the deh. 
ciencies remain to be made good by fo much labour, I make that fuppofition in orde 
to come at the mean value. ‘ 


Upon thefe general dimenfions I have computed the expence, upon a fuppofition of 
an entire canal, except where it is propofed to come into the river, for the fake of 
1 te . ‘ A 

croffing the fame, to get the eligible ground, which amounts to the fum of 9357/. 


ad. Suppofing the river to be made ufe of in the general from Tillibodie Bridge to 
Sauchie new engine, with fhort cuts to take off loops and place the locks, in this 
cafe, though far lefs apparent wotk, yet as the difadvantage of placing the locks, as 
well as of conftruéting them, and laying their foundation below the level of the Hie 
‘as it will require a lock more, a greater price for each lock, a greater depth of ect, 
and, on account of greater depth, as well as drainage of water, a greater price “a 
yard of digging; I fay, all thofe being allowed and computed, as in my judgment they 
ought to be according to the following eftimate thereof, this will make the whole ftretch 
from Tillibodie Bridge to the elbow of the river above Sauchie old engine, near Tillicoutery 
Burnfoot, to amount to 4793 1. whereas if done by canal, according to the firft fuppo- 
fition, it will coft 51837. the difference being 390/. in favour of the river navigation; 
ut if it be confidered, that following the river increafes the length near 14 mile in 6; 
miles, and that the works themfelves will be perpetually in greater hazard from floods, 
and need more repair, this difference does not appear to be worth the faving. 


As I obferved the ground very capable thereof, I have computed the value of two 
miles of canal, which I fuppofe, if turned fouthwards a little below Men/irie Bridge, vill 
carry it to Alloa: this is done upon a fuppofition of 40/. an acre for the land, which I 
apprehend to be very valuable in that diftriét, the reft of the dimenfions and prices 
per firft fuppofition ; this will coft the fum of 2408/. This fuppofes a lock into 
Forth, but being nearly the fame as that at Cambus, the only addition is in the canal, 

Refpeéting the prices of land, I would be underftood once for all, that I don’t in 
chefe eftimates by any means propofe to fix a value upon it, as being an affair quite out 
of my province ; but when different fchemes are to be compared together, fome value 
mutt be affixed to each of the component parts, in order to bring them toa comparifons 
for the cuts upon the valley of the Devon I fuppofe 20/, per acre average price, though 

Jam 
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Lam very fenfible that fome of the grounds through which the cuts will pafs, are more 
than ten times the value that others are: but as 1 apprehend the whole of the fuppofed 
cut from near Menftrie Bridge to Alloa, will pafs through grounds as valuable as the bett 
in the Devon valley, the comparifon would. in no refpect hold, unlefs an addition was 
made to thofe fuppofed for the Alloa cut. 





I now 


new mill at 7#/ 


ticle of water, and for this purpofe particularly obferved the 
», which is fituated upon the river Devon, and enjoys the whole 





ftream thereof; 1 








water is penned by the fame dam, from whence the cut is propofed 


to be taken to Cambi 





5 Quay. This mill, when going at its common rate, requires the 
fluice to be drawn up 11 inches upon a breadth of 3 feet; there being then a depth of 


water upon the fole of 25 inches. 


Having hence computed the quantity of water expended when the mill was going at 
this 


yefiels of the fize above fpecified, will require to be 62 feet long, and 14 feet wide, whofe 


ate, it comes out to be 1180 cube feet per minute. A lock. required to carry 








area upon each foot in depth will be 965 feet; and fuppofing a lock to be of 6 feet pen; 


ge of each boat will require this 
gether at a lock, one going up, and the other 
down, they with one lock-full; but as this does not always happen; 


reckon upon a lock-full to each boat, the favings of water upon the afore— 


£206 cube feet to fill i 


nd the paffa; 





this will require 








qu antity, unlels two boats fh 





en will both pa 








} gener 
faid circumftance going 11 aid of the lofs of water at the locks by leakage. Now the 
contents of a lock 5206 cube feet, being divided by 1180 cube feet expended at Tillibodie 





5 4 at; minutes for 


sh. 


Mill per minute, e time in which the faid mill expends a lock- 






full of water of 6 fe 


Again, if we fuppofe 10 boats to pafs in a day, that is, 5 Up and 5 down, we may, 
very well fuppofe that out of thefe 2 may meet at or within fight of the lock ; and if 
fo, a lock-full of water will be faved, w hich I e&eem equal to the daily leakage of a well. 
made lock; but however, to make an ample allowance for lofs of water, not only by 
leakage, but by evaporation and accidents in dry weather, I will further allow 4, locks- 
full per day; the total expenditure will then be 14 locks-full, which will: be equivalent to 
61.6 minutes, or 1h 1° 42°; and this will be the time that Tillbodie new mill fingly, 
and the two mills at the Camus conjointly, will lof in 24 hours in the drieft feafon ; 
for at all other times, when the water runs watte over the dams,, the navigation will not: 


lefien the time of the mills working. ae 





By 





[ 160 ] 


By information of the miller, there is in fummer fearcely half the above quantity of 
water in dry feafons, that is, they can fearcely go at that rate above 12 hours in 9 Ai 
hence the navigation, circumftanced as beforementioned, will confume about .'. Sak 
of the water that now goes to the mills in dry feafons; or, dividing the whole quanti: 
into a1 parts, the mills will get 10 and the navigation 1; but, upon my view, it at 
peared, that Til/idodie new dam was confiderably leaky, infomuch that it is probable 
that in dry times as much water goes through the dam as goes to the mill; this will be 
the cafe if the leakage is only half the mill ftream when working; for one being con. 
ftant, and the going but for half time, they will be equivalent to each other; but, as jt 
may be neceffary to make fome alterations in the dam of Tillibodie new mill, if this js 
rendered water-tight at the expence of the navigation, this mill will be a gainer and not 
a lofer by the navigation. The Cambus mills, however, which are fituated upon the 
fame river, and take their water from the new mill of Ti//idodie, and receive alfo the 
leakage from that dam, will not be compenfated by that alteration; but as both the mills 
at Cambus work from one head of water, the lofs to them both will be no greater than 
was eftimated for Tillibodie mill fingly; but the lofs to neither of thofe {ets of mills will 
take place, as to the lockage, except for fuch veffels as go down into the rth; for all 
fuch vefféls as deliver their cargo into the yard at the Cambus for fhipping, which may 
be expected to:be far the greateft part, will expend no more water from Tillibodie or 
Cambuys mills. 


It is true that, according to the different ftates of the tide, a perpendicular height 


might be wanted greater than fix feet; but as it will be often lefs, 1 fuppofé the one may 
nearly balance the other, 


It would render the affair of the mills intirely free from compenfations if a ftream 
could be turned into the Devon, that now goes into fome other river, equivalent to what 


will fupply the navigation, which, ftom my view in pafling through the country near 
the head of the Devon, does not feem difficult to do. 


However, upon the whole, it appears, that even in an extended view, the quantity of 
water that will be ufed by the navigation will bear but a fmall proportion to the cur- 
rency of the river Devon, even in the drieft feafons; and as a ground-work for a com- 
_ penfation, in café an equivalent quantity of water cannot be brought into the Devon, it 

appears that for every 5206 cube feet of water that is drawn out of each head, at fuch 
' times when the refpective mills can ufe the whole, a fum equal in value to 4.45 minutes 
work 


{ 61>) 


work of fuch refpective mills will be payable to the tenant or oecupier of fuch mill or 
mills, he continuing to pay the fame rent as before, 


Now, exclufive of Sauchie engine, which will be proportionably affected with the 
reft, there are only three heads of water that will be affected, viz. the Cambus mills, 
which are corn-mills; il/ibodie new mill, which is alfo a corn-mill; and the mill above 
Tillibodie Bridge, which is a lint-mill; which, in proportion to the value of its time, 
will be affected in much about the fame manner, 


I make no account of foakage, becaufe this, after the canals are feafoned, will be 
very. trifling, and the greateft part will return into the river above the principal mills. 


Aufthorpe, September 14, 1767. J. SMEATON, 


P. S. In regard to the fchemethat has occurred to Mefits. Mackey and Warr, 
fince I was upon the place, of carrying a canal upon a dead level from Tillicoutery to a 
point oppofite the fchoolmatter’s houfe at Alloa, following the foot of the rifing grounds 
the whole way, and which will be about jo feet higher than the fea, propofing to con- 
tinue the fame from thence between banks acrofs the flat ground to the waterfide (which 
is not far), or making a-cut through the flat grounds to the dead level termination of 
the canal, which plan would fave locks and waite of water, I can only fay, that, from, 
my view of the country, I believe fuch a project practicable; but, as J haye neither 
plans nor feétions of the courfe that it would take, I am in no. capacity to judge. of the 


expence. 


It is obvious that this canal would be defective in not fuffering the velfels to pafs into 
the Forth, and that either the banking acrofs the valley, which would be a confiderable 
height, or digging acrofs it, which would be a confiderable depth, would be a cop- 
fiderable article of expence; and that in any view of the afair, if a communication 
with the Forth is difpenfed with, a confiderable faving may be made, bar I apprehend 
not above 1-3, between carrying veffels to navigate the Forth, as above fpecified, and 


thofe the moft curtailed that can any ways anfwer in point of quantity. 


1S 
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ESTIMATE for making a Navigation through the valley of the river Devon from the 


Cambus to Mellock Glen Foot, fuppofed chiefly by a canal. 


Fo widerting and deepening the old cut from the Cardbus into Tillibodie new mill-dam, which, 
from the depth of the ground, I eftimate as a new cut, the width at bottom being 16 fect, 
mean width at top 36 fect, mean depth 6 feet, at 34. per yard, will come to 47/. 135. 44. 


per furlong, the length being 4} furlongs, - = - - - 
'To 1 lock from the cut into the tidefway, - - - - - 
"Yo 6,14 acres of kand, if purchafed at 20/. per acre, - = - - - 
To 1 cart-bridge for communicating with the land cut, a - - - 
To repairing Tillibodie new mill-dam, {0 as to render the fame more nearly water-tight, 
To extra cutting for pafling-places, &c. - - - - - 
To’ extra land for ditto, - 5 - 2 - - 
From. Cambus Quay to Tillibadie Bridge, - - '- - - 
‘To clearing up and deepening the river from Tillibodie Dam, gtat the bridge, to the 
tail of the next cut, 3 . = = 
To cutting 3 miles 1 furlong of entire cut, of ds dimenfions inte fpecified, from “Tilliboaie 
* Bridge to Sauchie new engine, that is, 25 furlongs, at 471. 13.4. 44. - - 
To 34,1 acre of land, if purchafed at 20/. at a medium,. - * - 
To a road-bridge over the cut, anfwerable to Men/irie Bridge, with a ftone arch, - 
To three cart-bridges to preferve the roads and communications between lands, from the 
above to Sauchie new engine, ~ = 3 = 4 - 
‘To-extra cutting for paffling-places, &e. == i : c Y 
'To extra land for ditto, Be i - - - u S 


To digging a cut from Sauchie new engine to the elbow of the river near Ti/liccutery Burn 


~ Foots, being im length 1 mile or 8 furlongs, at 47/. 13.5 4.4. per lenge - - 
epoigl acres of land, at 20/. - + eS " - 
To 2 cart-l bridges over this cut, - - - . = = i 
"To 3 locks upon this diftri€t, at 500/. each, rs a 2 e 
To extra cutting for paffing-places, &c. ~ - - - A 
‘To extra land for ditto, a Ps os a e 
To extra erngce ty in cutting saa the rifing ground at the Cod/e Creek, - rt 
From Tillibodie Bridge to the head bik: Se) dla > - : 

x 


” 








Be 4 
Bt4 To o 
600 0 o 
122 16 9 
42 0 06 
200 0 9 
27O 0 
15 0 o 
1219 6 0 
50 0 0 
Iigt 13 0 
682 t) 
80 0 
1270 0 0 
m9 «0 (0 
85 0 0 
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To carrying the navigation fr 


i : i Navigati 
SUMMARY of the Eftimate for making a 
Devon, from the Cambus to Meéllock Foot, Nene chiefly by canals. 


eos 
To raifing adam to pen about 7 feet water in the elbow of the river next above Sauchie 
old engine, near the foot of Tillicoutery Burn, — - “ S : Preio--6 
To embanlcing the flat ground adjacent to the r river Devon, on the north fide from the faid 
dam up Wicls; fo as to be flood-proof, fuppofing it, at a medium, to be { of a mile in 
length, 6 fect height, 6 feet top, and 24 feet bafe, this will contain 4400 yards, ramming 
and fodding or turfing included, at 4d. . : : : te Oe 
To 14 acres of land, that will be cut ard covered by this work, ‘ - ns 30 09 0 
To extra expence in fecuring the land near the foot of the dam, and in guarding the fame 
from the effedts of Tillicoutery Burn, fappofe - - - - - - 1900 @ O 
Expence of continuing the navigation half a mile up the river Devon, from the head of the 
Sauchie Gut to the tail of the cat near the bridge of Tillicoutery, - - ef), ey | 
To widening or making a new cut pa at the bridge of Tillicoutery, from the dam into the river 
below the tunnel wherein the engine water croffes the fame, being in length 2 furlangs, 
at47/. 135. 44. per furlong, - = 3 = - - Sn ae? 
The land cut ae covered will contain 2,73 acres, which, at 20/. an acre, comes to - 54 12.0 
To a lock upon the faid cut, - - - - - mi kOe OREO. 
To a road-bridge over the faid cut, anfwerable to T#icoutery Bridge, - - 8 0 8 
—$<$$$=_>__—- 
The cut, é&c. to pats by Tilliceutery Bridge into Tillicoutery Dam, - - -. 729. 19. 2 
To cutting acrofs the flat grounds from the firft elbow of the river above Tillicoutery Dam to 
Melleck Glen Foot, being in length 5 3 farlongs, at 47/. 134 44. - - Paina |:/ alae aa) 
The land cut and covered 7,5 acres, at 20/, per acre, - - + - 150 0 : 
To a lock upon the {aid canal, - - “ - é = 3 9 2 
Two cart-bridges for preferving communications, - - ; ; seat 
To extra cutting for paffing-places, &e. > = < =! 2 = ee ee 
To extra land for ditto, - - - £. + 
som Tillicoutery Dam to Mallock Glen Foot, - - 1044 3 0 





jon through the valley of the river 


- Se 6 OO 
From Cambus Quay to Tillibodie Bridges - ; 
From rilibie Bdge to the head of Saucbie Git at the elbow of the river ae the :. m9 
ne at Sauchiz, and near Tillicoutery Burn Foot, ; : 
ae through the river, to the foot of the cut that pales cileatleg aaiy 5 fe és ; 
The cit to pals by Tillicoutery Bridge into Tillicoutery Dany 2a : ee 
From Tillicoutiry Dam to Mallock Glen Foot, ~ - ‘ 
as Carried over 8408 19 @ 


T i J 

















. 16 
i aa § { 6] 
Brought over = 8408 19 09 
To 6% miles of cowing-patin, whichy with towirig-britiges, Gates, ftiles, ‘buck ‘drains, ‘&c. is SUMMARY of the foregoing eftimate. 
fuppofed tocoft, 15 /. per mile, = = : - ui Be 7. 16g 
8506 9 o ‘ Me C5 
Add ro per cent. for unfortfeen accidents and eXpances tot included in the foregoing eftimate, Sor 32 o Cut from Tillibodie Bridge into Lint Mill’ Dam, : F 2 - 1080 12 0 
oo Cut, &e. at the letter A, - ~ C e S - 974 19° @ 
ada piteo, at B, - - - : - - - 974 19 0 
a Curt from Sauchie new engine to Tillicoutéry Burn Fest, - - - - “130% Whee. 
= . i. - . Increafe of hawling track 13 mile, at 15/. - - : - - 22 OR 
ESTIMATE to thew the difference between keeping the riversas much as pof- Ss i = 
fible from Tillidodie Dam to Sauchie new engine, and the entire canal before pro- From illibedie Dam to Sauchie Cut, by keeping as much aspoflible the courfe of the river, 4357 11 © 
hiwensien ie f : : - - - - 435 14 © 
pofed. Contingencies, at 10 per cent. 
To clearing up and deepening Tillidodie Dam, through Tillibodie Bridge, to the tail of the cut, 4793 5 8 
“as before, 4 2 s & ‘ 2 Meo. oo 
oman x ; , eit hate a i wbe ‘ . e = 47 ° 
To cutting from Tillibodte Bridge into the Line ‘Mill Dam, being in length 4 furlongs, and Bygnientire canal, as before, fe 47 “ st 5 
which pafling throughdéeper-grouitds than if ‘Carte Upon’a deal IeVel, ‘may'be fippofed Contingencies, at 10 per cent, : a ne 83° 818 
7 fet mein depth, which, with bottom and flopés as before, will cohtain 18164 yards, and = 
awlitch béfhg deeper, and partly bnier level of the river, fo'as fO require hitificial drainage, 4 ‘ ee = 2 
I koe T gape 72, - - - as E} Sith, Bb Différence of expence in favour of the river navigation, - - 399 § °o 
‘The Proud cut afid covered will be, at a fedium, 160 feet Wide, ‘aid therefore 4 fiwlongs 
Will Contain 6,06 acres, which, at zol. an acre, comes to _ - - Sere 4. 0 
A lock!upbn Uitto requiring drainage, “and to be built ‘hither thah 3f wpon-a dead cut, msso OO conte wes 
' ab ‘E on; by Canal, to or near Alloa. 
Accarebriage Over the cut for communication, = ‘i Es = a 40 0 0 ESTIMATE for continuing the navigation; by 2 
The work to pals the Lint Mill above Tillibodie: Bridge, fe % 7s + 1080 12 0 Tf, inftead of dropping, the cut into the river juit above Tillibadie Bridge, the level pes preferved ei 
iis * " « : » ‘ —~ ——' a he Coble Crock, and turned from near Menfirie Bridge towards Alloa, the increafe of diftance, accord~ 
fo faking alcut at the letter A, of 1 furlong of dimenfions, as the former, Will contain 4791 Olea ailiieabeot smiles 
yartls, at a. - - - ae o = Sa ast ing to plan, willibe| oa Lon & 
"Phe ctit and cover will contain 1,51 acres, which, at zo/. cores to - . 4 35 2 «0 mo 2 miles of cut, at 47 rane - “ =f = ae 13, ° 
A lock upon the cut as before, = fs < ‘4 2 a BwE Eo mre an,Ba-acres of andy, at 40 pet ares - - : > 4 * I z 
A cart-bridge over the lock for communication to the ifland a sf eke) «a a Rhicete roadtbridges, at 80/. < : : 2 = - - ° 
4 : eae ree - e ‘i a a eee ° re 4 cart-bridges, at 40/. = ce bs “ ‘ s se 4 i 
Cut, &c. atthe letter A, - . 4 o ’ Hs a aa To 2 miles of hawling track, at 15/. e * aban ris vs ne Fs cao a) 
+ Aaa: <a 2 'To extra ciitting for pafling-places, &e. = = é 25 bog oe ae 
To making a fimilar work at B, which will carry the navigation to Sauchienew engine, ~ 974 19 © Po extta land for ditto, 2 5 = é —_— 
To 1 mile of cut, from Sauchie new engine to the elbow of the river near Zillicoutery Burm : pa ara 
Foot, as per fornier eftimate, = = 2 > &, Were 9 Oo eciitias salient = 5. 2 ~ tee eererp™ fo oO 
te for ditto, as before, @ —_ = 5 = 5 eae ‘Ten per cent. for unfore! 2 : 
'o two cart-bridges, as before, a = a 4 9 as 0, o . a z . - 5 - 408 9 0 
“ ¥ Hal r a + 
To a lock from the akg the fiver; a eas s fe Sere 0, Addition, to’carry the cut to 3 — 
9 rae ing for paffing-places, é&c. as before, - - > Se AB) 10) 0 
‘0 i 5 ms 2 z . - 
ee Bi ins eae ai % had Beal os 38; 2c? J. SMEATON 
Cut from Sanchie new engine to Titicoutery Burn Footy - * - + -1foy 11 0 


_ uphorpe, September M5 1767» 
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Lord Carucart’s Queries of the rrth of September, 1767. 


To Mr. Smzaron, from Lord Catucart, September 11, 1767. 


N winter the frefhes and quantities of ice are fo great, that it is difficult for ‘hips to 

Jie in the Forth; they are obliged in that feafon to fhelter themfelves in what is called 
the Pow of Alloa; they cannot go up to Cambus, nor can boats come down, which would 
prevent a conftant intercourfe between the Devon collieries and the fhips in the Fors, 
fuppofing the navigation to be made partly in the Devon, and partly in cuts from Til/i- 
coutery to Cambus, where it joins the Forth. 


‘There is another method which would be certain and .conftant *, except when the 
canal was frozen, and is as follows: fuppofe Lord Carucart’s aqueduct were to be 
widened to the proper fize, from the pipes at Ti/licoutery to the new engine at Sauchie, 
and from thence carried on upon the fame level to the weft end of the town of Alloa, it 
would finifh upon a bank about 15 feet higher than the pier of Al//oz, and about 300 
yards diftant from it; from this dead water canal a branch may be carried off, which 
will be very fhort, and which will terminate equally on a bank near the Forth, a little 
below the mouth of the Devon, from both which banks the coals may be conveyed in 


waggons to the fides of the thips at dl/oa, or boats at Cambus, which come down the 
Forth from the upper parts of the river. 


In this plan there are the following advantages : 


‘There will be no locks; there will be no wafte of water, which will be particularly 
agreeable to fome proprietors principally concerned. 


The boats may be contraéted in width and increafed in length, and may be very flat, 


and confequently the canal much fhallower and narrower, than if it were to carry boats 
fit to navigate the Devon or Forth. 


And for thefe reafons it is fuppofed the navigation may be executed cheaper, and with 
more certainty than in any other method, and may in the fame manner be carried up the 


it Since writing, Ihave been informed, that the water drawn from the pits, with which the canal before 
~gnentioned would be filled, never freezes. 


_rivels 


E t67: 4 


river, as far as proprietors pleafe, on the north bank, although on the upper part there 
will be a necefiity to have fome locks, as it muft be on a higher level than the under. 


Query 1ft. Were fuch a canal to be executed, what would be the proper dimenfions 
of it, and of the boats, and what would be their burthen? 


Query 2d. Would there be any difficulty in carrying fuch a canal over rough ground 
about Cobble Brook, or any danger that it fhould penetrate into the wafte of the Alloa coal 





over which it mutt pafs, or that by any little falling in of that wafte, which now and then 
may happen, the canal may be loft ? 


N. B. The wafte is 20 fathom below the furface, and there are collieries which do not 
lie deeper, and are wrought under the fea without inconveniency 5 but as this danger 
ftruck the proprietor, 1t 1s thought proper to afk the queftion. 


i t fuck avera coft? 
Query 3d. How much per mile ought fuch a canal at an average to 








ANSWER to Lord Catucart’s Queries of the r1th of September, 1767- 


To que ‘A i sion for a fmall canal, is not to make 

query {t, THE boats proper in my opinion ; ak 

ts y length but to make them go in pairs 5 the fternmoft boat ferving 
Bt, 


them of extraordinar a advent 


a rudder to the headm: v n ves them a very 
as e {t boat, ¥ hich not only gives 

ud t mo! 

in turning, but by keeping them fhort renders them much ftiffer, and confequently 
fubje&t to lefs wear and tear. 


d icating with the great 
This method is practifed in all the rivers and canals communicating with he'g 


vels of th 0! i rit i folk, Sec. where they fometimes go" 
Lincolnfhire, Camb idge/bire, Norfel , : th D 1 
by et cea fometimes feven, in a ftring, and where the fecond boat, 
» NS, 


in gangs of four, e-reft in the fame curves their burthen is from 15 


fteering the firft, is followed by all th 
tons to §. 


= 


f them’for your purpo fe, as your voyages’ 
Se th fewer men and horfes, sand, in a 


T cannot, however, reco! r 
i i wil 
be fhorter, the returns quicker, will be managed 


yery narrow canal more eafily directed, ak 
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‘The dimenfions I would recommend for your ufe are as follows : 


Extream length, - - - ee : 

The head boat 4 Extream breadth, - - - 9 2 fae 12 tons, 
Draught of water loaded, - 2 6 
Extream length, - - - 36 0 

The ftern boat {sen breadth, - - - 9 © pBurthen ro tons 
Draught of water loaded, - 2 4 : 


*Thefe two boats will be drawn with one horfe from 2 to 25 miles per hour, and will b 
managed by one man on board. = 


‘A canal proper for fuch boats, fo as to fuffer them to draw freely, fhould be 12 feet 

. . K . be 
bottom, with 3 feet depth of water ; the width of the water-line will vary according to 
the batters 5 but fuppoling thofe at a medium to be 3 to 5, and the furface at a re: 
ee feet within “ the ordinary expence per mile, at 34. per yard, will be 242/ 
and the quantities of ground, incl ing ¢ i i 2 
nice ie , including cut and cover per mile, will be about 6 acres 


Where great hollows are to be filled, or hills tobe cut, the extra expences thereof are t 
be further allowed, as all the charges of aqueduét and common bridges, tunnel back. 
drains, towing-paths, &c. to be added; alfo allowance made for pines Hes “i 
ing-places, &&c. which may in a great meafure be judged of by my ens oe 
already, delivered on the fubject of the river Devon, but cannot be more Ss, sir 
qatar ee eas austen particular at 


To query 2d. 1 don’t a i i 
r [ don’t apprehend any. extraordinary difficulty with th 
3 Or c t e rough d 
ie: Asd sales a than what happens in like cafes. As to danger “oe he fling 
he old waftes of the Alloa coal, 1 don’t apprehend the 
y can affect the canal, or 
the Perec them, walels there happens a fail immediately under the canal which 
reac. the roger in this cafe, the water of the canal will undoubtedly make its way 
a pe the wafte; mE if teps are conftruéted at proper places, as_ is done in the 
a mag Be "ceded s canals, no great quantity can go down, and the breach may 
> as to be water-tight as at firft; butif waftes of collieri ( i 
thofe which are worked under the fea, a eS ae 
1 » and are not ufed to fall in fo fe 
Nee asenssohooson n fo far as the furface, 1 


Aupborpe, 8th O&ober; 1767. J. Smeaton 
oar TON. 


P. S. I don’t 


Ley 


p.5. I don’t know that it is a property of coal-pit water mot to freeze: it is certai 
that the water from all mines comes out of the earth at about the farty-eighth Sass 
of FARENHEIT’S feale of heat, it muft therefore remain unfrozen till by ine fu ae 
cold of the external air, and furface of the earth, it is reduced to ieee de- 
grees of the fame fcale. If it has any property by which it remains unfrozen, after 
it’s heat is reduced below that degree, it is a peculiarity I am unacquainted with, 


a ee ee 





MEMORIAL and QUERIES relative to Mr. Smzaton’s Report of 
the Navigation of the Devon, of the 14th of September, 1767 ; 
from Lord CATHCART, the 14th of March, 1768. 


R. SMEATOx, in his report of the Devon Navigation, .dated September the 14th, 
1767, lays down the following propofition, 


That the navigation may be carried up from the Forth at Cambus to old Sauchie, by 
two methods, which he defcribes and eftimates, by making a canal the whole way from 
Tillibodie Bridge to Sauchie, or by making a cut from 74 ‘llibodie Bridge to Minftrie Lint 
bed of the river from thence to old Sauchie. 
f this part of the navigation from the Forth to 
183/. and in 






Mill Dam, and making ufe of the 
Mr. SMEATON eftimates the expence © 
e firft manner, that is, ufing the river as little as poffible, at 5 
the fecond, that is, ufing the river as much as poflible, at 4793/. and though the 
former, according to his eftimate, will coft 3g90/. more than the latter, he prefers and 
recommends it, for the following reafons, viz. becaufe the diftance will be fhortened 


14 miles in 64 miles, and becaufe the wo 


Sauchie in th 


rks will be in lefs hazard from floods, and 


will require lefS repair. 

The following confiderations, in favour of the fecond method, are fubmitted to 
Mr. SMEATON, Who, when he made his report, was under the difadvantage of being 
deprived of papers and memorandums relative to the levels, and other circumftances of 


the Devon. 
if. There is already 43 feet of water in the Devon, from the Lint Mill as far Op 
as Coble Brook Ford, {o that the work at A; in Mr. SMEATON’S Plan, eflimated F. 
Zz 975 


Vou, I. 
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75]. being in water 9 feet deep, cannot be neceffary, the price of it ought to be added 
0 the balance in favour of the fecond method, and will raife it from 3g0/, to 1 — 
which is an object. AOS, 


adly. From Coble Crook to Henie’s Burn, a convenient place for boats to lie in 

little below Sauebie new engine, there is a rife of no more than 3 fect 2 Bie 
at Coble Crook there is a foundation of rock, with rocky and fteep banks on each fide, 
and a very good quarry clofe to it, fo that there feems no reafon to believe a dam of 
9 feet 2 inches high, and a lock of that rife, can poffibly coft a fum, upon any principle 
of Mr. Smearon’s other calculations equal, or near equal to 975/. but it may be 
proper to leave that article as it ftands, becaufe if the people of lloa are cut off from 
dllea, by the ford being defiroyed by the dam, there will be a neceffity to build q 
bridge over the Deven, probably at Sauchie, as there is a good foundation and a quarry 
at is which will coft 200/, if fo, the expence of the fecond method will remain 
38182. 


» adly. If the firft method is ufed, the expenditure of water from the Tillicoutery Dam: 
which fupplies Sauchie engine, will be increafed by the confumption of the iducdie ait 
Cellyland coals, which in the fecond method would embark in the river above the 
ae” Dam, and would wafte none of the water belonging to the Tillicoutery Dam ; 
and it muft’ be remembered that the Saucbie engine can on no account give up any 
water which it has or may have occafion for, and has at prefent a right to. 


athly. The greateft difficulty attending works now to be carried on in Scotland, will be 
the want of labourers. The execution of the fecond method will not require above 


one-fixth part of the labourers the firft would require, becaufe the digging is as j 
to 3, and the lockage as 34 to 20. BIC" : 


sthly. As the Lint Mill and Tillibedie Mill Dams have been proof againft the greatelt 
floods, it may be prefumed that the Coble Crook work, which is better placed, and will 
be better, will’be equally fafe, and will be a fecurity to the works below. 


Quer ot Upon the whole of thefe confiderations, does Mr, Sax Atow admit the 
eduction of his work at A, and it’s expence 975/. Does he recommend the canal 
from Sauchie to Tillibodie Bridge, or the river from Sauchie to the Lint Mill; and if the 


latter, oa be ¢ the lock at Coble Crook, ot at any fituation above it, in which 
cal the Calle GeokFard must be deepened? 


. Ss 
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Propofition ad. Mr. SMEATON propofes to cafry up the navigation from Sauchie to 
Tillicoutery Burn Foot by canal, to raife the river by a dam to fupply that canal, to crofs 
the river and lock up into a cut on the north fide and on the level of Tilicaufery Dam, 
to repafs the river above Tillicoutery Dam, and lock up into a cut on the level of the 
tail-race of the Rack Mil!, and in that cut to proceed to Mellock, and for thefe operations 
he makes the following charge : 





‘ : £: hw 
From Sauchie new engine to Tillicoutery Burn Foot, - = - = 1304 
: ; n 304 Tie ne 
From thence, through the river, to the next cut, > - - - - 03-7 8 
Cut into Tillicoutery Dam, - - - - - rR = 779 19 «0 
Cut from thence to Mellock Foot, - - : = - - - 1044 3.9. 
Towing Path, at 15/. per mile, for 23 miles, - + - - - 37 «10 oo 
{jig 1 6 


It is fubmitted to Mr. SMEATON, whether the following method would not be pre- 
ferable, for the following reafons, viz. To enlarge the Sauchie aqueduct to the fize of a 
canal from the New Engine acrofs the road leading to illicoutery Bridge, to carry it 
either on the fame level as far as Mellock, being 2 miles and a half, and there raife it 
by a lock toa level of the tail-race of the Back Mill, and continue it from thence the 
fpace of 1 mile further to the tail-race of the faid mill, or by placing the Jock nearer 
Tillicoutery Bridge, and raifing the level of the canal earlier, as may be thought moft 
convenient ; 


» aft. Becaufe this work will be entirely out of the reach of the higheft floods, and 
the works at Tillicoutery Burn Foot, the moft precarious and expenfive, in point of 
repairs, in the whole navigation, will be faved, and the price of it being 703/. will 
probably more than anfwer the extra expence of carrying a canal along the fouth bank 
of the river, betwixt Tillicoutery Bridge and Tillicoutery Dam, where the ground is more 
narrow and difficult, as well as the additional Iength of canal beyond Mr. SMEATON’S 
‘calculation, amounting to 6 furlongs, which, it is apprehended, will require lefs 
expence in digging and in land than the fhorter place, which is propofed to run through 
ground much more valuable, and to be cut much deeper within foil, efpecially betwixt 


Sauchie and Tillicoutery Burn. 


nd. Becaufe by keeping the canal 20 feet above the level of the river at Hennies 
Burn, it may be, with the fame expence, communicated by locks at that point, as 1 


the lockage had been difperfed along the whole courfe of it; and if either money or 
Z2 hands 


£72 J 


hands fhould fall fhore, the execution of thefe 20 feet of lockage might be poftponed, 
and an immediate communication opened, for the time being, betwixt boats coming 
up the Devon, as far as Sauchie from the Forth, and boats coming down from the Rack 
Mill to Sauchie, til the junétion is compleate1 by locks. 


gd. Becaufe, by carrying up the navigation 1 mile beyond Mellock, no additional 
lockage will be incurred, as the lock neceflary is marked in Mr. SMEATON’s plan, and 
the expence included in his eftimate; fo that the additional expence will be no more 
than the digging, land-bridges, and towing-path of 1 mile, amounting, according to 
Mr. Smzaron’s eftimate, to 7694. and the benefit of water carriage will be communi- 
eated to Dollar and the country above it, as there is now a bridge at the Rack Mill, and 
to the Blairngon Colliery, to which a road for the carriage of coal may eafily be made; 
and it is fuppofed that the produce of that colliery, whether carried to the fea or ta 
the north country, would go down the Devon, which would both increafe it’s produce 
and raife it’s tolls. 


*~ Query ad, Is Mr. SMEATON of opinion, that the navigation ought to be carried 
up. to ‘Mellock in the manner above defcribed, keeping the fouth fide of the water the 
whole way, and that the expence will not exceed the above eftimate of g819/. 105. ? 
That it ought alfo to be carried up to the Rack Mill? and that the additional expence 
will not exceed 769/.—in all 4588/. t05.? To which fuppofing 3818/. to be added, 
for the fpace betwixt Cambus and the Sauchie, the two fums will make 84062. 105. and 
with 843/. 105. for extraordinaries, the whole expence of the navigation from Cambus 
to the Rack Mill, for boats drawing, 3 feet water, will amount to 92 sol. according to 
the principles of Mr. Smzaton’s eftimate. 


Query 3d. As the boats deferibed by Mr. 
fit to go down the Forth, as far as Carron, with which the Devon, as both their pro- 
duce in coal cannot have much intercourfe, it is defirable that a foot of additional 
depth fhould be given to the works below Sauchie, in order that they may be paflable 
for boats drawing 4 feet water, 134 feet wide, 42 feet long, and carrying 25 tons: 
fuch boats being conftruéted in the Clyde, for the navigation of the highland feas, 
therefore fuppofed fit to go to Leif, and fh fummer to the north country. Querys 
What additional expence would this alteration coft? It is fuppofed, that if a foot 
were to be added to the Lint Mill and Tillibodie Mill Dams, the river would till be 
within foil, and would, require no banking, and, if fo, that a foot more water would 
a be, 


iteas ai Yes 


SMEATON, drawing 3 feet water, are only 


and 
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be thrown into the two cuts without any farther expence for extra digging, and that in 
the river there is a fufficient depth. 


Query 4th, What would be the expence per mile of deepening the canal 1 foot 
between Sauchie and the Rack Mill ? 


Query sth. The ground being favourable for cutting a canal, on a dead level, from 
the Lint Dam to Stirling Bridge, where it might be communicated, by a lock or locks of 
11 feet fall, with the Forth, it would be proper to include this circumftance in the aé& 
of Parliament, becaufe not only all the coals for the north country fale would be con- 
veyed by it to Stirling Bridge, but alfo the Upper Forth boats coming to the Devon for 
coals would lock up at Stirling Bridge, rather than Cambus, as they would faye near 12 
miles each trip; the expenditure of water would be diminifhed rather than increafed, 
becaufe the lockage is not computed at more than one lock-full per day. The coals 
for the north country and for Stirling would watte no water, which they muft do were 
they to go down the Devon and up the Forth, and the boats coming and going from 
ig 
Mr. SmpEaton eftimates 2 miles of canal between 
), and. the lockage from the level of the former into 
e lat t 1100/.—in all, 3500/. Querys The height being the fame, 
sce one third greater, 1s not 4700/1. an adequate price for the branch frora 





“d the + St 
and to Craig forth would wafte the fame water, whether they entered the canal at S# 
Bridge or the Devon a 








ae iles i he lockage into 
the Lint Mill Dam to Stirling Bridge, being 3 miles in length, and for the loc sak ; 
the Forth? viz. together with the former fum of 925° 1, would make in all 13950% #08 


the navigation of the Devon, and for the branch to Stirling. 
avigatic 


PERTH 


toad 


PERTH BRIDGE. 


MEMORIAL for Mr. Smeaton. 
Augutt, 1763. 
CP HE Jultices of Peace for the county of Perth, at their quarter feflions in May 
laft, having entered into feveral refolutions to promote a {cheme for building 4 
bridge acrofs Tay, at or near Perth, did, among others, appoint a committee of se 
number to meet with and confult Mr. Smzaron on this fubject. 


Thefe gentlemen now take this opportunity of applying to Mr. SMEATON, that he 
will vific and infpect the river at and near the town of Perth, and report to them the 
proper place for ereéting fuch a bridge, paying alwife a particular attention to the fafety 
of the town of Perth and the adjacent grounds, as well as the bridge. ; 


He will be pleafed, at the fame time, to confider how far a ftable bridge, of any 
other materials than ftone, can be conftruéted, fo as to anfwer all the requifite purpoles 


of carriages, &c. and be made more properly adapted to the fituation and rapidity of 
the river and fafety of the town. 


' As Mr. Smzaton will fatisfy himfelf as to the meafures of the breadth of the 
river at the different places, it is only neceffary to obferve, that the land-floods 
often {well the river, with great rapidity, 14 feet higher than the water is in fummer 
and that the ftream-tides flow to the height of 8 feet, or thereby, oppofite to the 


North Key, where the former bridge was built, and that the bed of the river is gene- 
rally hard gravel. 


E If Mr. SMEATON fhould approve of the fcheme, and determine on the fituation, 
it “is be proper that, with conveniency, he make a plan of fuch bridge as he fhall 
Judge moft eligible ; for which plan, and his trouble in vifiting the river, the committee 
will properly gratify him, 


The 


© ms) 


The REPORT of Joun Smeaton, Enginecr, concerning the prace 
ticability of building a bridge over the river Tay, at Perth, in anfwer 
to a memorial thereupon addreffed to his confideration by the com~ 
mittee of Juftices, bearing date Auguft, 1763. 


1 aa hed purfuant to my inftruétions contained in the faid memorial, examined 
the foundings of the river Zay, at and near the town of Perth, in the month 
of Auguft laft, as well as other circumftances relative thereto, 1 am of opinion as 
follows : 





it. That from tie rapidity of the river, an the quantity of ice, faid to come down 





the fame in winter,, that though a bridge may be built of timber fufficient to anfwe> 





the purpofe for a number of years, yet, to giv fame the neceffary degree of 






ftability, will, in iv’s firft erection, be near as exf nfive as if built with ftone, and,- 
erials, be fubjeét, in the courfe of a few years, to 
great and expenfive repairs ; and withal confidering that this is a part of the country 


{tone is cheap, and good oak timber dear, I can by 


from the perifhablenefs of the mat 











cable and dur: 





where && 
no means recommend a bridge of any other materials than of ftone. 


ad. T am of opinion, that it is practicable to build a durable and ufeful {tone bridge 
at or near the town of Perth, and without any danger or hazard to. the town likely to 
arife therefrom, provided it be conftruéted with a fufficiency of water-way- 


gd. Iam of opinion that two of the moft proper places for the fituation of a ftone 
bridge is either in a right line with the Town Street, neatly where the old bridge was 
erected, or a little above the town, from. the enter in the North Inch to the oppofite 


fhore in James Biffett’s garden. 


f 4th. Of thefe two places, I prefer the latter, on account of lefs difficulty and lefs 
expence 5 for though the river is wider at the latter fituation than at the former ; yets as 
the depth is confiderably lefs, the expence and hazard of making coffer-dams for laying 
the foundation of the piers, will be very confiderably greater oppolite the town than i 
the North Inch ; and the expence of making dams and clearing the foundation will 


* Built by Johe Mylue, and fwept away (in 1621).by a mighty, inundation, > 


be 
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oe further enhanced by the remainder of the old piers, all or moft of whofe foundations 
probably remain in the river. 


gth. In confequence of this preference, I have made a defign for a ftone bridge to 
be erected from the tenter at the North Inch to the oppofite fhore, which accompanies 
this report, and have alfo annexed an eftimate of the expence; the width of the river 
here I make to be about 653 fect. 


6th. It is to be remarked, that it appeared to me, from founding, that the bed of 
the river was every where a firm gravel, fufficient to fupport the weight of fuch a 
bridge as I have propoled ; but from information I learnt, that, in digging near the 
river, there is every where a ftratum of fandy clay, laying about 4 feet under the bed 
of the river, and about 4 feet thick: now, as fome excavation in the bed of the river 
will be neceffary, this will reduce the upper cruft of gravel fo thin, that the ftratum oi 
fandy clay, being of a yiclding nature, the bridge cannot with fafety be trufted upon 
it without piling, nor even with piling fo fecurely ; nor can it be done at fo fmall an 
expence as by carrying the foundation down to the furface of the under-bed of gravel, 
which is faid to reach to an unknown depth. For thefe reafons, I have fuppofed the 
foundation of the bridge to be laid 8 feet under the bottom of the deepeft part of the 
river, where the bridge is propofed to be fixed, and have eftimated the expence accord- 
ingly ; but if it fhould turn out, on boring or digging, that the upper ftratum of 
gravel is confiderably thicker than here fuppofed, or that no fuch ftratum of fandy 
clay fubfifls at this place, then a confiderable expence will be faved, the foundation 
being here fuppofed to be laid 10 feet under the furface of the river at low water in 
dry feafons. On this account, I would advife the foundations to be tried before any 
thing definitive be determined. 


ath. It is to be further remarked, that the prices in the following eftimate are fuch 
as are ufual for fuch kind of work lin this part of the kingdom, and fuch as I appre- 
hend it may be done for at Perth; but, for further fatisfaction, if the committee pleafe 
to order my eftimate to be drawn out, with the quantities there inferted, without the 
prices, they will have an opportunity of having the fentiments of the workmen of the 
country thereupon, by caufing them to fill up the fame ; only regarding the coffer-dams, 
as the method therein propofed cannot be explained without models, nor indeed fuccefs- 
fully pragtifed but by a perfon experienced therein; their {enfe thereupon will be beft 
had, by ftating the internal circumference of the dams, and that they are, at a medium, 
to pen out 6 feet water: the committee will thereby come at the coft thereof in fuch 
“method as the workmen themfelyes would propofe ; but, as the method is put in daily 
practice 


ELEVATION of the SOUTH FRONT for a STONE BRIDGE over the RIVER TAY at PERTH. 
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practice here, the committee may depend on it’s being practicable, and at the prices 
ftated, unlefs there is a material difference in the value of timber and labour here and 
at Perth. 
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ESTIMATE for ereéting a Stone Bridge over the river Tay, at Perth, from the 
Tender at the North Inch to the oppofite fhore ; to have 7 principal arches, extending 
605 feet g inches, and in the whole length 893 feet; to be 22 feet in the clear, 
within the parapets, and to have a walking path on the fouth fide of 4 feet wide. 

By Joun SMEATON 


COFFER DAMS. 


THERE being, according to my information, a ftratum of hard gravel at the depth 
of 8 feet below the bed of the river, I propofe to found the piers immediately thereupon, 
without piles or grating ; and in order to come at this foundation, as the river will not 
in it’s low ftate be above 2 feet deep of water, and does not rife at ordinary {pring tides 
more than % feet above this mark, and at neap tides little worth regarding, I reckon 
ut the water 4 feet above it’s low ftate, will enable the 
fucceffively between each fpring tide ; and I apprehend 
dat a much lefs expence, but be lefs 


that a dam, capable of holding o 
workmen to work nine or ten days 
a dam of this height will not only be conftructe 
fabjec& to hazard, than if raifed fo as to pen out the {pring tides ; this dam to have a 
to let the water in and out, as occafion fhall require; and, for the more 
I propofe the dam to be placed at a medium 
4 to be of an elliptical figure, the better to 


fluice upon it, 
fafe and ready excavation of the matter, 
16 feet diftant from the bafe of the pier, ani 


refit the tides and floods. 
Le tod 
- 13+ a0) (Oumm 


To 26 gage piles, of 10 feet long, at 104. eachy 


To 2328 feet fuperficial of plank piling, g } feet long, at 14 2d. ea 335 156 0 
To 122 cube feet of timber, in ftring pieces, for fupporting the pile heads, ger 
= 2 - om itll ° 
at 34 - - a < 
"Yo extra work, in making a fluice for letting the water in andout, 9 = — z 10 0 
F —__—- 


af a - = £.169 12° 0 


To timber work in one coffer dam, = 


this number was by miftake called 2 inftead of 121 and the dependent fms 
ticles of the coffer dams be 7244. ase inftead of 726/, 2% 
Aa ‘ To 


© In the eftimate delivered in, 
being lefs accordingly, made the ar 
Vou. I. 








‘Sel 


Brought forwards, 


To pile thoes, for 26 gage piles, at ts. eachy - - - 


1 60 
‘To plank pile fhoeing, 245 running, at 6d. = - - - 6 2 6 
To 25 bolts for the ftring pieces, at 25. each, - - - z t0 0 
"To extra iron-work about. the fhuttle, and contingencies). - - 0) "0. 
To iron-work about one coffer dam, - = = - = = es 
‘A coffer dam complete, - - = o = « 3 " 
‘The materials for the firft pier is fuppofed to be of half value toward each 
fucceeding pier, which will therefore’be No. 6. at'go/. 15% 34 each, - = 
Coffer dams for ‘the whole = - - - - - 
Excavation and drainage. 
'To excavation of the matter 722 yards, at 6d. comes to, each pier, - Ta, 1) 0 
"To drainage of the water, fuppofed equal to 50 days, at 205. per day, 
per pier, =~ = - : : = 5o: OVO) 
"Yo excavation and drainage of 6 piers, the 2 abutment piers, and foun- 68 1 0 


‘dation for the wing walls, being fuppofed equivalent to 2 piers, the 
whole will be equivalent to 8 piers, at 687. 15. each, - - 


Mafonry in the piers and abutments below the fpringing of the arches, 


To 1080 feet faperficial of afhler in each pier below water, at 74 - 
To 1176 ditto above water, at 8d. - - - - 
"The whole pier, in folid, contains 467 cube yards, including labour, car- 
‘riage, tarras mortar 6 inches in the outfide joints, and all materials, at 
gs. per yard, - - - . 
N.B. The afhler being at leaft 20 inches bed, and cubed into the folid, at 


5s. per yard, is fuppofed to pay for the tarras mortar and extra labour 
in fetting thereof. ~ - 


To capping the pier with {olid blocks jointed between. the fpringer 
ftones, 600 cube feet, at 6d, - - - = = 
To capping the ends of the piers 148 feet fuperficial, at 84. pment 


To 6 piers, and 2 abutment piers, each reckoned as a pier, that is No. 8, 
at 207/. 75. Bde - - - - - 
To walling-in the weft land ftool to bring it-up to the fpringers, to be at 
amedium 5 feet thick, containing 4go cube yards, atss. = - 
To hammer-dreffing that part of the wall ‘that comes n'view below the 
plinth, containing 666 feet fuperficial, at 1 4, a > - 
To working the plinth, being before reckoned as folid, containing’ 99° 


feet fuperficial, at 3d. - - - - - 
"To 78 eibe yards'of mafonry in the eaft land ftool, to bring it up to the 


height of the fpringers, at 55. - = = a = 
Wo fetting under the wei abutment arch to prevent the water from affect- 

ing the foundations, 1353 feet, atyd. - = - 
‘sMafonry in the piers and abutments below the {pringing of the arches, 





31. 10 0 
<p eS 
116 15 @ 
TS) SO Ie 
4 18 & 
1659 1 4 
122 10 0 
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169 12 9 
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fearon) 


Centering for the arches. 


To timber in one rib, 416 cube fect, and for 6 ribs - 2496 cube fect. 
To timber in 30 bearing piles, and 5 capt-trees for fupport- 


ing the ribs, - - = . = 750 
To ftays and bracings between the ribs to keep them upright 78 
To covering for the centers in {quare fcantlings - - 525 
To additional work-to make the centers fit the larger arches, 188 Loan 
To timber in a center compleat, at 34. per foot, - 4034 Gog 200 
"To ironwork in the fix ribs, 1852 1b. at sd. = £38 tr 8 
To ditto in pile-fhoes and hoops, 6621b. at 5d. 13.15 10 
To fpikes, nails, and other contingent articles, - Goren: 
To ironwork for one center, - - - 2 = 57 7 6 


To one center compleat, - - - - = - = 2 
To a fet of piles and cap-pieces ready prepared for driving in the fecond arch before the firft 

center is ftrack, containing 75° feet, at 25. - - - = a 
To 5 booms, containing 375 feet of timber, at 25. to be fixed as flruts between the piers of 





id arch, while the center is taking down from the firft, and putting up in the fecond, 
and fetting up the center fix 
times, repairing and making good what is wanting, at gd. per foot folid upon the tim- 
ber, which being 4034 feet, comes to r51/. 5s 64. each time, and for fix times, - 
To taking down and putting up the booms five times, at 6d. per foot, —- - - 





down the center, drawing the piles, driving ditto, 








ing for one of the fmall arches, at 1/, per fquare, = = Py = 
To taking down, removing, and fetting-up ditto in the other arch, - - - 
Centering for the bridge, compleat, - * Py < = < 


Mafonry in the fuperftructure. 


To 15850 feet fuperficial in the foffite of the main arches, being three feet thick, fet in 
place, and mortar included, at 204. - - - - = 
To 2000 feet fuperficial in the foffite of the abutment arches, at 12d. - 


To blocking up the fpandrils of the arches folid, 6 feet high, containing 473 cube yards, 


= - 


atcgs oo “ a - i - 2 
To tt mafortry in the fpandril walls, abutments, and wing walls, from the top of the piers 
to the top of the cordon, containing 3776 yards, at 54. - - - 
To hammer-drefling the plain fuperficies thereof, containing 33984 feet, ati} > - 
In the parapet 11956 feet fuperficial on both fides, being 15 inches thick, flone, workman- 


fhip, mortar, and fetting ditto, at 64. - - 
To 18382 feet faperficial jn the faces of the arches, bands, and keys, the cordon, matales, 
capping, and pedeftals, which being before reckoned in folid, except their projecting 
parts and all fquare work, I put at 44. per foot, - - a = 
: Carried forwards 
Aaz 





a ee 
662 9 6 
Seed 
37 10 0 
907 130 
46 17 6 
20 0 0 
5 yon 
1754 10 0 
1j20 16 8 
100 0 O 
ms 5 9° 
944 0 0 
212 8 0 
a6p 8 © 
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—_—_—_—— 
qt $8 





[ 180 ] 


£: 
Brought forwards =~ = 3271 


5 0 

To 2160 feet fuperficial in the 12 eyes, and 640 feet in the terminating pillars, in the whole 
2800 feet fuperficial of circular work, (being before included in the folid) at 64. - 70 0 6 

The walking-path, being 4 feet wide, contains 3641 feet fuperficial, ftone, working, and 
laying, at 74. - < - - - - - 106 12 9 
a, 
Mafonry in the fuperftructure, = - “4 - « 347 17° © 

GRAVEL 

To 10948 cube yards of gravel to fit up the fpandrils and wing walls, and form the road, at 

od. per yard, - - - - - - - - 410 11 @ 


N.B, No part of the road is confidered except what falls within the walls of the bridge. 


CONTINGENCIES, 


To piling engines, pumps, and other uten(ils, fupervifal, unforefeen accidents, and expences, 


ABSTRACT. 


'To coffer dams, - - - - - - - 726 20 
Excavation and drainage, - - - - - - - 544 8 0 
Mafonry in the piers and abutments below. the {pringing of the arches, - - 1840 311 
Centering for the arches,, - - - - - - 1754 10 0 
Mafonry in the fuperftructure, - - - - - - 3447 17 0 
Gravelling the bridge, - = - * - - - = 410 11 © 
Contingencies, - - - - - - = 1000 0 o 


Total - 9723 11 1 


N.B. In the batterdeaus and centers there will remain at leaft 5763 cube feet of timber, which, if fold for 


94. a foot cubic, will amount to 214/. 25. 34. befides ironwork, engines, and utenfils, which, it is prefumed,, 
will be fufficient to make the road to and from the bridge. 


‘The prices in the preceding eftimate includes all labour, carriage, mortar, and fetting-up in place, unle(s 
otherways particularly cxpreffed, 


: 3 EXTRACT 
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EXTRACT Minutes of the Truftees for building a Bridge over the Tay, 
at Perth. 


AT Perth, the 26th day of September, 1765 years, at a meeting of the truftees for 
pbuilding a bridge over Tay, at Perth, four letters from Mr. Smeaton to the Earl of 
Kinnovt, dated 12th of July and iff of Auguft, 1764, and gth of April and 3d of 
May, 17655 being read, upon confideration thereof, and of the fums fubfcribed in free 
gift towards building the bridge, it is the opinion of this meeting : 


1ft. That the work fhall be begun next year, by raifing an experimental pier, under 
the direction of Mr. SMEATON, as propofed by him, and that the materials neceffary 
for raifing fuch a pier be prepared in due time. 


ad. That Mr. Jonn Apa, architect, is a proper perfon to be employed in pre= 
paring fuch materials. 


ife 7, proper and con- 
3d. That Mr. Apam be defired and authorifed to open, and try, prop 


venient quarries for that purpofe. 


ath, That a committee be appointed, to confer and. treat with Mr. ngale pa to 
receive propofals from him concerning fuch materials, which propofals he is defired to 


lay before the Committee. 


od 7 al thi eae 
th. That the faid Committee fhall, from time to time, as they a aa A 
: e ort their proceedings to a meeting of the truftees, and that the a al a 

per, ff : 

: esine for that purpofe, whenever the {aid committee, or any two Ob them, 


defire it. 


6th. That the Earl of Kinnout; Lord Gray; Mice atl 
Greene, of Ralgovan 5 Sheriff Swinton ; Mr. Betcnes; Prov F ce = 
; , Mr. Crarae, of Dumbarney ; Melfirs. RoBERTSON, © er younger, 

wf tal - “ee Ricuarpson ; Mr. Mercer; Mr. Woop, Dean of Guild SANDE- 
. ee ‘ ; Mr. Wiuiitam SANDEMAN $ Baillie Ramsay ; Baillie MarsHaLl3 
Rate ee Mie ore Anpsrson,, and other Truttees that fhall pleafe to at- 
Ee hal be of the faid Committee ; and that five fhall be a quorum ; and that we 


Mercer fhall be convener. 


7th, That. 
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sth. That the clerk fhall tranfmit extraéts of the foregoing refolutions to Mr, 
Smuaton and Mr, ApAM, Extraéted from off the record of the minutes of the frig 
Truftees, by 


Par. Miter, Clerk, 


EXTRACT Minutes of the Commiffioners for the Bridge over the 


Tay, at Perth, in relation to Mr. Joun Gwinn trying the founda- 
tion, &c. and his report, 1766. 


AT Perth, the 27th day of February, one thoufand feven hundred and fixty-fix 
years, federunt, the Earl of Krnnout, Provoft Simpson, Mr. Mercer, Mr. Woop, 
Baillie Marsuatr, Mr. Wint1am Sanpeman, Mr. Duncan, Mr. ALEXANDER 
Farcxney, Mr. THomAs Anperson, and Mr. Samuet Sampson, commiffioners 
appointed by Act of Parliament for building a bridge over the river Tay, at Perth. 


The Earl of Kinnovr chofen Prafes. 


The committee appointed by the commiffioners the 26th day of September lait, 
wave in the following report of their proceedings, to wit, 


At Perth, the 20th day of February, faiery ditto, and fixty years, at a meeting of 
the committee of the commiffioners for the bridge over the Tay, at Perth, fedcrunt, 
the Earl of Krxwovut, Provoft Simpson, Mr. Mercer, Mr. Woop, Mr. James 


Duncan, Mr. Tuomas Marswart, Mr. ALEXANDER FatcKNEY, Mr. Tuomas 
Anverson, the Earl of Kinnovur Prefes. 


The committee having communed with Mr. Gwin, the perfon recommended and 
fent by Mr. SMEATON, direct him to continue boring at that place, which Mr. SMEA- 
TON pointed out to be the propereft place for the bridge, according to the opinion 
he had formed when he furveyed the river, until he has difcovered, as well as he is 
able, the metals that are to be found in the bed of the river, the whole way acrofs 
the fame, and that he would likewife bore acrofs the river oppofite the town-houfe, and 
in any other part he fhall think proper to try; and that he will report to the commif- 

- fioners, at their meeting the 27th inftant, what place he in his judgment, upon full 
cconfideration of all circumftances, and upon the beft information he can get of the 


face 
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ftate of the river at the different parts in the time of {peat, thinks the moft eligible 
for eresting the bridge, with his reafons for fuch opinion ; and that he will alfo Feport 
the particular {tate of the metals as he thall find them at the different places by his 
boring, and that he fhall likewife include in the faid rep 


ort a particular of the mate- 
rials he fhall think neceffary in his branch of bufinefs fo: 


r erecting the experimental 
jer this fummer, always underftanding that Mr. SMEATON is willing that fuch pier 
D $ y Ss : Mg ; 
‘. reéted in the moft difficult part of the river, and alfo what number of hands it 
e ere€ p : § baie. 
will be neceffary for him to employ in his branch, in order to prepare every thing for 
Hf a ‘ - ‘V1 admit: 

Gino fuch pier as early this {pring as the {tate of the river will admit; and Mr. 
gdp i, i here for that purpofe, diftin- 
SMEATON’! other engagements will allow him to come here for that purpole, CN 

MES N's 24 : ; ; ; . a 
guifhing what men he thinks it abfolutely neceflary to bring with him, and the terms 
i »q, and what number of hands ke would have en- 

i i 2 if ime he 
ta Mr. Gwin will acquaint the commiffioners at what ti 
gaged here; and l.ftly, that “ 3 ese 7 
prop fes to return, to begin thefe prepara 3 





upon which fuch men may be en, 


1 . r MEAT n’s 
The committee order the clerk to communicate to Mr. Gwin baat BA TO 
* i ith his le oH KiNNOULy, 
plan eftimate,. and report anent the bridge, with his letters to the Earl of Ka ‘ 
> 


and alfo to the clerk there anent, 


ir tr ence of 
Tl ommittee empower Mr. Mixzex, their treafurer, to defray - ot “a 
ne ‘ neceflary for pre- 
quarrying the ftones, and to pay Mr. Gwan fuch eae om o y Pp 
i aterials. 
paring he works which.heas engaged in, and for providing m, 
‘oO 


rew Drummonp for 
The committee direét the treafurer to draw upon Mr. ue re 
fach fums as he fhall inform him, from time to me, are his hands, 
uc. ums 4 2 ; : q of ee 
fame to the bank at Edinburgh, with the profits of the exchang} 
i as fhall come into 
The committee direct the treafurer to remit to the bank fuch fums 
his hands, in the moft proper manner. 7 
i i ed to the next meet~ 
The committee appoint that thefe their proceedings to be report 
he cor 


ing of the commuffioners, (Signed) Kixnovt, P. 


3 
( P 
Pp duced a copy of a lette mm Wir AT th Earl of Kin 1g L>- 
dated the th inftant and alfo two letters from Mr. SMEATON addreffed to the let ie 
dated | > 


i id. ae 
dated the th and roth inftant, all of which were rea 


pathy 
Mr. G ing hi 1 
Mr. Gwin gave in to the meeting his report, of which the tenor follow 
iS s 


The REPORT of J OHN GW Wi received, a 
: Gwin, in anfwer to order: i 
ai j ‘Ss by him i d ap 
Re jointed to his infpection and confideration at ameeting of the commi aie for 
building bridge over the river Tay. February 2 ft 766 “‘ 
a yes y. ) . 


it, UPON founding wi : 
the ftratum ve ee nian inftruments was practicable to get down to pr 
RO RESAEARINT Aires <A un 'y places acrofs the river Tay, from North Inch to pe 
would permit, find the (Sait oie Be well as the ftate of the river ae A 
on founding and boring in ee ten sah Het he foundings are as Le 
the extent of about 150 feet in length u above and below James Bissevr’s bardet 
upon an ayer: : =e and down ftream, found a roc Seo, to 
ane re a ats 2 feet 9 inches below the top furface of the oe id 
before I could exactly fi ae ata Inch, as near as I could judge ae Pe 
one foot in depth anon: it left, and continued to be very fevel, a. a) 
hard cemented gravel Sees ae a top cruft, or fuppofed ftratum of Beit 
appears Sioa ia hard epee aliketiall itferett places of trial by’ boring 01 
culation, to prove its Bate iftence for about 8 inches thick; but upon Pitihe: as 
iron bar down 6 feet dee (in f A ae that we could force a Pie po es 
matter, always obferving ae : fome parts 8 feet deep) into the faid ftrarum ae i 
cruft beforementioned, and did ar went moderately ealy after it got through th ms 
and then it came to ‘dah id not begin to faften till at about 8 feet or g feet i he upper 
cqhieeenenatre Go n BES mpc more firm and folid. From thi a general, 
; over to the North Inch,the ft is place, which is not 
7 feet from the top Surface, whi h € ftratum grows fomewhat fofter after we got dow 
being a flratum of Casicnttti 1 és Sag Ng run, on a medium, nearly on es ck 
a fandy gravel, (by what our cae ie i bout 2 feet 9 inches, it appears ‘ é 
the top furface, on an average, we come to i rennet os Age 1a feet from 
y efore. 


: Upon boring on the shore in J 

gave ‘ pe fnore AMES Bisser’s garden, i i 
\ eae 1 i ae ann the ee of ibid DicEstines 3 " e.. 
nix d with a little a ails ane from that down 53 feet a quite thea fand 
Mi coy Sr se a both together makes 11 feet 6 inches, at which 
Bases ico na Rk stews rifing in its bed tant very little 
i A i aa 4 ape we bored, we find corn mold earth to the 
ee, rom that to the depth of 3 feet a fharp fhear fand 
Bool 2 2 feet, after which it continues loofeith ones 
pagptae to be a quite folid gravel, and is all the 
hs ea ‘ particular 
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particular {tuations of the ftratum of matter confifting in the bed-of the river, acrofs from 


fhore to fhore, at the abovementioned place, to the beft of my opinion. 


ad. Upon founding the aforefaid river from the town-houfe to the oppofite fhore 
called bridge end, find the metals in the bed of the river as follows. Having drove 4 
fharp pointed iron bar in fundry places up and down ftream for near 120 feet in length, 
put could find no place to get the bar down from the upper furface about 4 feet before it 
met with fome of the ruins of the old bridge, which lay fpread up and down in that 
channel for about 60 yards facing the high ftreet, and extending about 80 or 100 feet 
on founding from thence to about 80 feet of 
the oppofite fhore in fundry different places, found the ftratum of matter fo foft, as to 
admit a bar being forced eafily down into it 12, 14, and 16 feet, and even at that depth 
The foil, from what 1 can judge, is @ fandy clay, at about 
ali the particular defcription of the ftrata of mat- 


breadthways acrofs the river 5 after which, 


no folid matter appeared. 
6 or 7 feet from the top furface, which is 
ter in the above fituation, to the beft of my opinion. 


gd. Regarding which of the two before-mentioned places is propereft to erect the bridge, 
my opinion is, that the {uitableft place for the bridge to be built near the town of Perth, 
fhore, in JAMES Bisset’s garden, (for reafon uft.) 
The river is more extenfive in breadth than in any other place adjacent to the town. 
(adly:) In extreme floods the water having liberty to extend itfelf to a great furface, 
and’ by the intended fituation of the bridge being at a proper diftance from the mill 
lead, confequently will. give room and {cope for a great quantity of water to iffue in 
thereon the down-ftream fide of the bridges which will caufe a lethe of water to con- 
ftantly be recoiling back to the bridge; and meet the currency, and thereby eafe in a 
great meafure the preffure and weight on the bridge. ( gdly.} Its fwuation in this place 
as itis acrofsa ford, which by the beft accounts I can learn has 
not been known to shift thefe many years. (And laftly.), It has been remarked, that 
during the late {torms, wherein the Tay has difcharged great quantities of ice, which 
has Aoated up and down with the tide, it was not known that fearcely any ice went Up 
- above the faid' ford, but has been known to gorge UP the river in different places to an 
almoft incredible height below the faid ford, particularly at or nearly oppofite . the 
town-houfe, which would be a very great obftruétion to the water-way in & flood. time, 
provided the bridge was pitched upon to be built acrofs this part of the river 5 befides, 
another reafon in my opinion againft this fituation not being, fuitable is, that the river 
js more contracted from fhore to fhore, it being but 567 feet acrofs from the town-houle 
wharf to THOMAS tyrr's houfe, befides its bounds are fhorter than that, eee 
it is acrofs from the whasf fide +0 highoufes whichis 34 feet, which reduses the. ¥ 
Bb 


“Vou. I 


is from the North Inch to the oppofite 


js much more defirable, 
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way fo much lefs; and (gdly,) on continuing the proper length of the bridge, find tha, 
“according to plan the bridge foot will terminate above 50 feet above Waller Gate Stree, 
which will render the low rooms of the dwellings contiguous thereto invalid, by the 


bridge being fo high above them on both fides, fuppofing all other circumftances agreeg 
with its fituation. 


4th. Regarding the part of the river in which the firft pier fhould be fixed, am of 
opinion, that one of the center arch piers will be as difficult as any, for reafon, if we 
are to go down to that lower bed or ftratum of hard gravel, it will be a difficult matter 
to drain it, for the getting out the excavation and foundation laying, or the third pier 
neareft the bridge end fhore, it being the deepeft water there. 


sth. Regarding the quantity and quality of fundry materials in timber neceffary for 
the ereétion of one pier, in making a coffer-dam and pumps and engines, and all other 
materials, 8c. fuch as tackles and fhear-poles for the mafonry, and hand and wheel 
barrows for the excavation, and likewife, in cafe the pier fhould be ordered by Mr. 
2 SMEATON to be piled in the foundation, the ftuff wanted will be as followeth: for the 
" coffer-dam and other ufes 2274 cube feet of oak and elm, and 150 cube feet of Riga 
timber, about 200 fuperficial feet of afh plank for barrows, about 15 Afar baulks, 
20 feet long, for ftages, and tackle poles, &c. about 30 Dantzick 3 and 4 inch planks, 
20 feet long, for ftages and runs for the barrows in the excavation, likewife about 3o inch 
and half Dantzick planks for engines, and pumps, 8c. about 14 or 16 feet long; and laftly, 
if it comes to be a timber foundation, (not that I pretend to know in what manner Mr. 
SMEATON will pitch on it to be done,) but only in cafe it fhould fo happen that he thinks it 
neceffary ; in fuch a cafe, I have made a rough calculation what {tuff we fhould have in 
readinefs againft fuch thought as may to him feem beft, which appears it cannot be lels 
than 1000 enbe feet of oak and elm, though I think it would be full enough, only it 
would be proper to have fome to turn our hands on. 


Regarding what number of my workmen I think neceffary to bring with me from 
England, 1 intend to bring two men and my apprentice. As to terms, Gentlemen, 3s 
they will be employed in your fervice about five months, or nearly fo, and then have (© 

me back again, I think I cannot engage them otherwife than at 145. per week 








Ba 


r 2 ing the rantity of other workmen neceffary in my branch for carrying 
‘ on the pier, to be affit ng, with nnn, I think four carpenters and'ten labourers a 


a. i 





{ 187 


be fufficient for the expediting the work ; but the latter will not be wanted till we begin 
to take off the water. 


With the bleffing of God, if 1 continue in good health, I propofe to be at Perth in 
fix weeks time, from the fetting off on my journey to my coming again, provided all 
materials, or part to begin, be got to a proper place to work, upon notice, which I pre- 
fume will be fent; and I think, if agreeable to you, Gentlemen, that Mr. SAnDE- 
man’s faw-mill will be the propereft place to work up the materials, as the ftuff may 
be fawed by the mill and worked up there, and then fent down to the work by water as 
wanted, and not be liable to be any of it loft by floods. 

Signed, Joux Gwin. 


Which report being read, the Commiffioners direé&t Mr. Gwiw that he will imme- 
diately, upon his return to England, communicate the faid report to Mr. SMEATON, 
and defire Mr. SMEATON to afcertain the materials which he fhall think moft proper and 
neceffary for the timber work that is to be prepared for erecting the experimental pier 5 
and that he would, as foon as poffible, tranfmit to Mr, Patrick MILLer an account 


of the materials fo afcertained by him. 


The Commiffioners approve of Mr. Gwin’s terms upon which he propofes to bring 
down from England the two workmen and his apprentice. 


The Commiffioners recommend it to Mr. Gwin to regulate his return that the ne- 
ceffary preparations may be ready at the time it will fuic Mr. SMzaToN’s convenience 
“ : . . . . 5 

to be here; and they direct their clerk to deliver to Mr, Gwin a copy of their minute 


in fo far as relates to his report. 


Extracted from the records of the faid Commiffioners by me 
Pat, Mixxer, Clerk. 


ene 


Bbo DESCRIP- 
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DESCRIPTION and METHOD of fixing the foundation of the feco 
pier of Perth Bridge, according to the plan, mn 


Method of fixing the coffer-dam. 


THE gravel ‘turning out harder than was expected in the laft pier, and it taking 
much ‘tree An @riving the piles of the coffer-dam down to their proper fexh ai 
atfo finding them very difficult to draw, and much fhattered when drawn, I , ai fi ve 
this pier that as many additional piles be procured as will fet the iiole ee fe ci i 
of feetfrom fheeting of the’bafe of the pier, and to drive them no farther the ae 
them firm in the ground, which if that happens at 2 feet will be fufficient The 4 bs 
being then compleated to its proper height, in order to guard againft Rian « i 
cigar the bottom of the piles, I propofé to throw in all round on the silt 
si tl gravel and-com mold earth mixed together, fo as to lay rather Hhisiie 
pias {cua eaaaly about 6 feot all'ound: the gravel being mixed with 
pray - Ser. 2 ie its quantity, but prevent its being carried away by the 
eens ing to choak up the chinks and pores of the gravel upon 
SA nen ‘a gates cube us of compound matter, to a yard 
a. will sii » obferving to begin the work at the falient angle 
cows peeernceere eradually downwards on both fides, clofing at the falient 


Method of making the excavation. 


Th i 
ae ie ar fixed, and the water pumped out, begin the excavation no larger 
Ci ee ots and having got down a fpace in the middle to its proptt 
oA he eee in wid and Tength till the area is clear for driving the piles upon which 
ee ane H6 intended to reft, and no more, leaving the matter on the outlide 
Wits cats a own flope toward the coffer-dam, fo that the reft of the area 
a |, to es ae fheeting of the dam; and if any part feems feeble. 
kel e way, let it be ftrengthened by drivi i 

y driving piles fc i 

no 4 oe aS the ground and cireumftance: sitoal ne ane Ear. 
» in beginning tl excavation, that the matter be th ‘ : 
and ftrengthen the matter firft thrown on the outfide i Ke ie oe 


The d 4 ion wi 
ee ae * en ona be found by the following rule. It muft at leaft be 
ised medium below the paul furface of the gravel where the pier 
bd3d ftands 5 
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Veena a a per a 
ftands ; but if this doés notcarry down the bafe of this pier within 2 feet of ithe level, ar 

n ; » at 
was fixed, let the depth of the excavation.be increafed 








which the bafe of the firft pi 





t of the form 





till it is w ; depth. 


Aahews cecal ; ; 
Method of fixing the foundation, accotding to the plan. 


The excavation being made, as far a$ is above direéted, let the 21 piles, wpoR 
which the frame refls, ‘be driven into their proper places + thefe piles are to be 10 inches 
heads, and of 6 feet long, fuppofing the gravel of equal flrength with the lat, but if 
there is any reafon to fuppofe it ftronger or Ww eaker, the length above nientionéd fhould 
be increafed or dimimithed. This being done, and the pile heads reduced to a level, lay 
e thereupon, which I fuppofe to be ready prepared in the yard, with the 
with dovetails thereto, and being trenailed down upon the refpec+ 
rive the fheeting piles, w hich may be of oak, elm, beech,. 
or fir, as can beft be got. I fuppofe them to be of 6 feet long ; they may ‘be driven plain,. 
as {hewn on one fide, as was done at Coldfream Bridge, but would be preferable if re- 
bated, as fhewn on the other half. ‘The choice of the method depends on circumftances > 
» other pier, they are like to drive regular, without tearing of 
th great ftones, &c. then they will both drive more. regular, 
ut if they are apt to fplit, then it will’be as well to 







down the fr 
tye beams 





ady fit 


tive pile heads, proce edto d 








rience of 







if, from exper 
the rebates, by 
t by being rebated, b 
» and labour, by making them plain, and more e/ 
or hindrance of time in doing it, 1s likely to be ® 


and hold fir 
fave that 
ference of € 


pecially fo if the dif- 





yence in warkmanhhip, 
material object, in that cafe the rebating, may be omitted. 

breadths of the piles_are not material; but if rebated, nat= 
In order to fave timber (and, 
propofe to groove the 


N. B. If driven plain, the 
hance the workmanfhip in preparing: 
re made ufe of, it will be much ftronger) 1 
and to nail in the tongue, which, if fir piles, may be of harder 
wood; the beft proportion for-fir piles would be to make the tongue Te inch thick, and 
13 broad,_to be ler into the fide where it faftens, and to ftand out 1 inch; but this may 
be done according as. the tools already prepared may fuit, there being nay ge to make: 


new ones On purpole. 


row piles will en 
efpecially if fir piles a 
piles on both fides, 


The ‘tops of the fheeting piles being reduced toa level with the ftring pieces eu" 
fpiked thereto a5 they are dtiven) schie outtide mutt Bettedticed't0 8 regular breadth fo. 
sito take ‘the norehed {tones int aline. | This being ones the ‘relt “of fhe an piles. 
muftbe driven, ‘beginning bine seis pie rows, ay = pegs p98 
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{tring pieces; thefe piles may be of 6 feet, more : 
sito go. y , more or lef, according as the others ar, 


The fetting muft be compleated by firft underpinning the ftring pieces and tye b 
as firmly and equally as they can, by moderately driving ftones under them ; ‘i flit 
the other {paces to be fet, and well drove down as before; but before they are “ ae 
down, the joints of the fetting fhould be filled by {weeping in dry lime mixed en 
and fmall gravel, that when drove down the whole may be compact together ith fand 


When the pier is got above low water, I would have the matter taken out for 4 f 

wide round the pier, down to the level of the top of the notch courfe, and fille : ci 
good lagging as before, ftanding fomewhat higher than the natural bed of the ri = an 
the reft of the {pace covered with rubble to the fides of the dam. ii 


. a B. 1 fuppofe the bearing piles to be fufficiently drove, when it takes 20 blows of 
fufficient ram to drive an inch, and the fheeting piling to be fo when it takes 40 blows 


to drive the fame quantity ; but th ing pi 
i q y; but the fheeting piles fhould be drove as near to a regular 


Aufthorpe, April 23, 1767. JeeaMEATON, 


P.S. I don’t mean to fet afide the ufe i 
of fuch materials as were ing 
tothe plan of la(t year, unlefs utterly inconfiftent with the prefent ae 





PERTH BRIDGE. 









Boi ’ Perth, O&ober 5, 1787: 
a es viewed the bridge of Perth, I have the fatisfaétion to obferve every 
ca ne 0 it in perfe&t good condition, the walking path over it excepted 5 
ik pian of hardnefs in the ftone wherewith it has been laid, is not only 
a se pop the hard pebbles imbodied in the {tone itfelf is become very rougtt 
ee . aes ies crstn of this part, nothing would be fo compleatly 
Bene endl eee: prefent tone-work, and relay the fame with Aberdeen granite 0 
t e prefent, But as the prefent ftone-work of the walking path appears 
to 
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to me to lay compleatly firm and folid, and being fhewn a fample of the Kingudie flat 
paving, which I underftand can be procured of any thicknefs, with parallel ichaces al 
alfo appearing to me to be of anature fuficiently durable, I apprehend the work —_ be 
executed in a fubftantial manner, as follows + : 


The ftone from Kingudie being procured of 4, 5, or 6 inches thicknefs, 


9 as can be 
moft conveniently hai 


d, and of fuch lengths as to make good the whole breadth of the 
walking pach without a joint, but of promifcuous breadths in the direction of the bridge, 
J would advife to chiffel or broach off the upper furface of the prefent walking path till it 
comes toa regular height, and then with good mortar to lay down the Kingudie flooring, 
clofe jointed, upon it, making the joints of the flooring with the beft Pozzelana mortar ; 
and in cafe there is Pozzelana remaining in plenty, it would be well to give the mortar 
wherewith the flooring is bedded an allowance of Pozzelana, as fuppofe, half the quan- 
tity; obferving to level the furface of the prefent mais of ftone in fuch manner as to allow 
a drip or declivity from the parapet towards the carriage way of about % of an inch; and 
alfo to make the breadth of the new flooring about 4 of an inch fhort of the prefent 
breadth, fo that the tread of the carriages being taken off from rubbing again the 
Kingudie flooring, it may remain undifturbed being defended by the folid of the prefents 
and in the fame way the walking path may be fet with Aberdeen granite, provided it is 
worked to a parallel thicknefs. 


With refpect to the paving of the bridge, there isno objeétion to it as to the ftructure, 
this being merely a matter of convenience, of which thofe who from their local fituations 
obferve and ufe it can be the beft judges. I have only to obferve, that the Aberdeen 
granite paving is not only the moft durable of any that 1 am acquainted with 5 but, from 
its roughnefs, the horfes feet are the moft fteady, and hold the firmeft in drawing upon it. 
The blue whin is the next in degree; fo that where the blue whin is procured upon the 


place, } cannot think it neceffary to fend for the Aberdeen granite from a diftance, 


Having viewed the bulwarks that have been erected oppofite the Jnch upon the north- 
eaft fide of the river, I am of opinion that all fuch works as crofs and interfect the ftreany 
ofthe river, or interrupt the water from gliding freely away,. are the means of increafing 
the ftrefS upon other parts, and therefore, as affecting other properties, fhould be avoided. 
When properties want 4 defence againft the incroachments of the waters, it fhould be by 
difpofing thofe defences at the foot of the banks, ina direction parallel to the ftream, and 
without interrupting its free courfe. 


phat 
J, Sunaro™, 


ie 
CHRISTCHURCH HARBOUR. 


The REPORT of Joun SMEATON, Engineer, upon the harbour of 


Ghrifichurch in Hampfhire, from a view thereof taken the 20th and 
aift of May, 1762. — 


-TAHE harbour of Ghrifchurch is fituated in the bottom of a deep bay, formed be. 
tween the ifles of Hight and Purbeck, and at the mouth of the two large united 
rivers 4von and Stour ; the paflage of which to fea is between two natural points of land 
not much above 50 yards afunder at low water, within which points the river forms a large 
inland bay or bafon; which is properly the harbour or haven of Chrifichurch, and is de- 
fended from. all winds: with thofe outlines one would be naturally led to expect a good 
harbouf, capable ofi receiving a number of large fhips; yet, notwithftanding thefe great 
advantages, nature has ordered it otherwife. 

ola Piniep 107 
.. About a mile or better to the S. W. of the harbour’s mouth, begins an high point of 
land, called Chriftcburch Head or Heads, for the coatt, in running further to the S. W. 
forms another, which makes a double head, with a fmall recefs or bay between ; thele 
heads, as well as a confiderable part of the coaft extending weftward therefrom, {tand 
bold) upon the: feay'the foot thereof being wafhed by its waves at high water, Thote 
heads have formerly extendéd much further into the fea than at prefent; but being com- 
poled of a looféfand; intermixed with fome. quantity of loofe iron ftones, the action of 
the fea upon the foot of thefe cliffs in time of ftorms,brings it down in great quantities, 
and is;driven by the'violencé:off the feas with wind from, S. to’ S. W. into the bottom of 
the bay, and: there: being fubjé& to no counteraction by the oppofite winds, it has not 
only greatly obftrudtetl: the bottom of the bay with fand, but has f{pread:itfelf to a con- 
fiderable diftance from the thore. It further feems to me that the harbour’s mouth has 
formerly been|much more extenfive than at prefent, having reached even to the heads; 
bue the fand grathidlly coming down from the cliffs;.and being driven into the haven by 
the S/W. and’; winds,, has’ gradually formed: ‘marfhes: to the Ni E, of the high 
Jands, and thereby drove the mouth or channeloof the river gradually to the N. E. and 
again, | bythe blowing of the fands lefe dry ac low water, by the S. E. wind, it has formed 
a rangelof hommiocks or fand-hillsy extending from the heads north-eaftward to the fouth 
point that now forms the harbour’s mouth, and has thereby formed a natural bank, part 
of which feparates the bafon, now compofing the harbour of Chrifichurch, from the fea. 
The fands thus moving feem to have forced the mouth of the river as much to the 


N.E. 
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N. E. as they well can be; and undoubtedly the whole had been Jong ago fhut up, had 
it not been for the powerful re-a€tion of the frefh waters continually preffing ‘oir the 
fea from the two rivers aforefaid, which, in wet feafons, as they drain a vatt track of 
country, muft be very confiderable; and indeed, by the power of fuch a collection of 


freth waters, great things might be done, did not nature throw out another rub in the 
way, and that is the fmall flow of the tides at this place. <<“ 


The great depth of this bay from the main channel tide, the fhoalnefs of the waters 
occafioned by the fands beforementioned, and the diftraétion of the current in going dif- 
ferent ways round the Ifle of Wight, 1 look upon to be the moft probable caufe of the 
fmallnefs and irregularity of the tideshere. It is not reckoned that the fpring tides rife 
more than from 5 to 7 feet, and the neap tides from 4 to 6; fo that it fometim 
that the neap tides are higher than the {prings, depending much upon the cour 
winds; the tides are faid to be higheft with aS, E. wind, and leaft with wind at N. 


I am alfo informed, that three hours after the regular time of high water, when the 
main tide in the channel begins to fet towards the weft, a fecond tide is formed in this 
bay, which is generally higheft at neap tides, and that the ebb between the tw is’ 
‘from 8 or g inches to 18; which fecond tide, proving a check of he | 


From the circumftances before defcribed, viz. the flatn bottom, h an 
motion and increafe of the fands, and fmallnefs of the tides, I cannot flatter the in- 
habitants ever to expect an harbour at Chrifichurch of any great depth or capacity ; yet, 
at the fame time, it feems to me capable of great improvement, as will appear 

a further defcription. Sea 


x Berweer the points I found a confiderable depth of 
channel greatly enlarges withou the points, the h 


‘at low water, and ex 
a parallel direction | 
days before | 
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out in the fame direction, 16 feet water; the bottom is faid to be a ftrong blue clay, 
the Needles bearing S. E. by S. and Chriftchurch Heads S. W. and juft open one with eh 
other, Within the points the channel turns S. W. by the fide of the hommacks ere 
mentioned, and from, 16 feet, as it is between the points, comes to 7, 6, and 5 feet. 


Chrifichurch Quay Nies about two miles up the river from the harbour’s mouth, between 
which there are the following fhoals, beginning at the harbour, via. 


Frifeum Shoal, water thereon 4 feet 9 inches, (when 5% at the bar as above) a loo 
gravel or fhingle 2 feet deep, then turns harder. Ganbury Shoal, 5 feet water, bottom 
foft mud and fand. Saltmard Corner, 54 water, bottom loofe gravel or fhingle. The 
Pick had 6 feet 3 inches water, and a loofe gravel or fhingle bottom. 
other place in the river but what founded 6 feet or upwards at the faid tide. 








There was no 


About r furlong from the S. point of the harbour’s mouth, towards the S. W. is run 
out a kind of jetty or pier in a flraight line, compofed of round lumps of iron ftone, 
which have been brought from the Heads ; its direction is S. E. and extends from high 
water mark 256 yards; the Needles bear from thence S. E. by S. fo that it is land-loc hed 
thereby a point of the compafs; its top gradually declines from the fhore towards the 
fea, the whole being uncovered at low water, but all or the greateft part covered at high 
water. Round the end of this pier F found about 7 4 feet water, and at about double this 
diftance from the fhore about 10 feet, (when 54 upon the bar) the water being rather 
better to the N. E. than to the S. W. of this line, the whole bottom being fand, and 
almoft regularly inclining from the fhore in the proportion abovementioned. 


From information I learn, that the aforefaid pier or jetty was ereéted in the reign of 
King Cuarves the Second, and intended for fecuring a better paffage into the harbour, 
and that for this purpofe a cut was made through the hommacks, fo as to let the water 


through the fame out of the harbour, and fo as to. direét its courfe to the S. W. fide of 
the pier. : 


This pier, it feems, was intended for the N. E. pier; another pier being defigned 
on the S. W. fide of the channel; the other paffage in or near the prefent place was 
then ftopped up with piles, &c. at a confiderable expence : this courfe was maintained 
for fome time, and a deep channel was made by the back waters alongfide the pier of 
15 or 16 feet deep; but then the matter being depofited, and the force of the land 
water being fpent as foon as it quitted the end of the pier, there ftill muft remain there 
a bar of the fame height as the prefent bottom; however, as that bottom is at leaft 2 

: feet 
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feet lower than the prefent bar, it would make at leaft 2 






et more water into t 







bour, which mutt, of courfe, prove a very great improvement fo long as it laft 
before a long time had paffed it happened that the back waters, not finding a pa 
fea fufficiently ready through this new channel, broke over, and forced themfelves a 
frefh paffage at the prefent place, which has ever fince continued, and the artificial one 
was prefently fhut up by the fea. 


From a due confideration of the faéts and circumftances above recited, it appears to” 
me as follows. 


it. That from the tendency of the land waters to open and preferve themfelves a 
paflage to fea at or near their prefent place, and from the tendency of the fea to fhut 


c 


up any paffage made to the S. W. that the prefent courfe is beft adapted by nape to 
be maintained: this is further confirmed by the bottom of the road, which laying fur- 
ther out in the {ame direétion, is clear of fand; but as the diftances from the points to 
the bar, and from thence to a fufficient depth of water for an entry to a tolerable har- 
bour, to which place two piers ought to be carried out to confine the land waters, and 
protect the channel from the driving in of the fand, in order to render the fame effectual ; 
I fay, the great length required for fuch piers appears to me likely to be attended with 
too great an expence, added to the great trouble and difficulty in moving the = 
fhoal before mentioned, otherwife, in my opinion, this conftruction would be the lea! 


exceptionable. 


cd. It appears to me that the grand miftake in the former pa nti * 
conftructing the wrong pier firft; or in other words in making the channel const : 
wrong fide of it: otherwife, for ought that to me appears, It pe Tae 
itfelf an open paflage to this day ; for had the S. W. pier been ee be on 
amounts to the fame thing, had this been made the S. W. piers by mal ee es 3 
on the N. E. fide of it, then it would not have only defended ne es age ge 
fands brought down from the S. W. by * eas : ve sei ies eS - a 

reaking over the 5 ; 
es ies: Kae a fide ; whereas by ‘making the channel on the a 
ard fide, it would tend to intercept the fands, and thereby immediately to fill up the 


channel, had not the {uperior force of the back water carried it out as faft as brought ins 


fo that I rather marvel 4 paffage was ever this way obtained, than that it fhould be filled 


up in the way it was managed. 


Phat this mult be the cafe in fome meafure, appears from the manner in which the 


i ing it is withi feet of the 
fand now lays contiguous f° the pier; for notwith{tanding it is within 2 oF 3 


Ces ORs 


yeffels, armed cutters, &c, 
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top, yet it lays on the S. W. fide at leaft a foot higher tham on the N. EF. Inq 

cannot account for a conduét fo abfurd, otherwife than by {uppofing a H bel j 
imagined the fands ta be immoveable, with refpeét to the winds and feas a ae 
travelling fate; and obferving the ftrong tendency of the channel to Faval t 4 ina 
callward, propofed to ftop it by interpofing: the pier. From this attempt ‘ * 
though unfuecefaful, we may. learn how ftrongly the land waters acted, and a oie 
done by better management in the fame fituation. 2 WARE May be 


The direction of the pier S. E. is very good; for veffels may fail in or out with a S, W 
winds, it could not be pointed more foutherly, fo as to give advantage to aGiale-e vi 
ia with wind nesrer weft, than they can»now do, without giving advantage Bs: ae 
from s. S;.E. to roll more direétly in, as it would then not calor ia the = 
but point to the open fea; its fituation is alfo very good, as it ftands almoft dir = ™ 
right line with asxreach of the river, and ifa veffel fhould not make the ent % oe 
igrbour, they will have the road to the leeward. tlie 


I would therefore: advife to conftrué another pier parallel to the prefent one, but or 
the S:W. fide thereof, and ac the diftance of about 240 feet from middle to middle ; = 
when this is carried out from 50 to 100 feet further than the prefent pier, then to atte « 
to open a pallage through the hommacks, fo as to turn the water cae a, on 
the fame time to divert the water from its prefent courfe at low water by a ie hd c 
rough flones, or by-a compofition of piles, fafeines, ftones, &c. b thefe , ‘f If 
ae channel being procured between the two piers at ia ase that Fierce will 
as a sae in ieee channel being deprived of the greateft part of the 
eee ve cata = _ are now kept out by the fame will begin. to clofe in, and 
sien! es fo. as make an entire ftop at high water, and the progrels 

> as occafion may fhew neceffary, may be helped by art. 





By thefe means the earlieft advantage may be taken of the undertaking, and’ veflels 
ne feer water may be brought in at a midling {pring.tide ; and-as Pid advil 
min ve E ~ aia throwing in of ftones upon the-fame principles as the pre- 
= SW. pie oes ~ ce may be gradually lengthened, conftantly. advancing 
ine EE he te 3. and it appears, that by extending the piers to double 
a pa < to the length. of about 500 feet, there will be.2 feet 
fics gf Ae ae nere will then at mean fpring tide be 101 feet water, and at neap 

2 feet, which will make a very good harbour for {mall merchant: fhips, coafting’ 

iisageics: And as it appears that anextenfion of about 250 feet pro- 

Beit hee “a a =3 ‘ 4 g cures 
’ i 


45 : ; 


iE 


; 2.2 ahaa = 
cures 24 feet water, it follows that every 100 feet extent of the piers will procure an ad- 
ditional foot of water, fo that the improvement of this harbour may be carried on to 
nt, by gradually lengthening its piers, as time,,circumftances, the utility of 
eft, : 








the harbour, and ability to execute, fhall fug 








I do not think it neceflary to do any thing to the prefent pier, till the welt pier is- 
carricd out as directed, and the water let in between them; but I would advife the 


well pier never to be left till it has got above high-water. It muft at firft be made 








ier than high water, for as I would not advife attempting to dig away 





confiderably | 
the fand for a foundation, whenever the current is turned againft it, it will fetrle very 
unlefs a good body of ftone is originally laid, may fettle fo much as 
at top. It is for this reafon-1 would not advife 
had a deep channel on the weft 






confiderably, 


| 








to make it difficult to add to the ma{s 












to make the prefent pier the weft pier, for having 
fide of it, the matter thereof on that fide had got fufficiently compaéted to a due 
depth ; but was the channel made on the eaft fide, the foundation being there fhallow, 


would be undermined, and occafion it to fettle afrefh, and require a large addition of 





s to make it up to the fame height. 


As the tides are faid to rife from 4 to 7 feet upon the bar, 54-will be: the mean, 
t Lobferved; and as I found no part of the river between the harbour 
of Chriftcburch, but what, at that time, founded 6 feet and upwards, ex- 

before fpecified, all which are compofed of foft and loofe matter, and 









Leta} 
which was 





and the tov 





cept the fh 
of no great extent, I look upon it as very practicable, by dredging, to make good.a 6 


feet channel from the harbour to the town quay, at a mean tide, which will be very 
fufficient for all kinds of lighters and {mall craft. This may poffibly be done by the 
henever it gets a more fufficient outlet to fea; and much more cannot be- 





river itfelf, w 
expected, without a very confiderable expence. 
fands under Chrifichurch Heads, are a very pro- 


per material for the conftru@ion of the works abovementioned ; but I fear they will 
not be found in fufficient quantities, if not, rough unformed ftones may be brought 
from Peveral Point, or Portland, the cap of which is refufe, and will anfwer as well as 


fineft {tones 


The iron ftones now laying upon the 


as it appeared to me on view, and the mea-- 


J have added a fketch of the harbour, : 
ed is the propofed works, 


fares above fpecified, wherein what is done in r 


As 





it is not eafy to make q 
1) the fatisfac } T, t bett j 
ea beft I can judge of 
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tolera 
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ADDING Pek bt. Lik Ve 


The REI ORT of Jonn SMEATON, Engineer, upon a view and obfer- 
vation taken of the level of Adling Fleet, & ¢ or 
vation taken of the level of Adling Fleet, &c. from a plan of the faid 
level, taken by Mr. Cuartus Tate, Surveyor, in the year 1764. 





nor of Haldenby to take a 


ie the year 1755 I was employed by the owners of the 
ie drainage 


ceneral view of this level, in order to form a fcheme fo 
find 





reof; and 
o that the great defect laid in the drains and out-fall clough, 1 made a report, 








fhewing how thefe defeéts were to be remedied, to the general advantage of the whole, 
as well as Haldend 





will mo 





y appear by reference to the faid report, 
ould be willing to be at the charge of 
- to enable them to make new drains in any more 


not fupp at that time that th 





getting an act of Parliament, in 





proper direétior 








The prefent view and report being made at the general requeft of the principal 









proprietors of nid level, who not ferupling the expence of an aét of Parliament, in 





it fhovld be 





nd more minute, as well as uncon~ 
fined, vi 


of d 


-nce it appears that a more eligible courle 








sFers itfelf than the old one formerly prop 





» yet it alfo appears, that 
had my former directions been put in eff 


found no occafion for a fecond application, and would have reaped the benefit of the’ 


ial execution, the proprietors would have 





improvements during the intermediate time.—1 alfo find the coincidence of the levels 





taken then, and now, furprifingly great, confidering the badnefs of the feafon then; 





and that the greateft part of the low grounds were then under water, there being but 
2 inches difference between the fall from the low part of Haldenky Common (which: is 
the loweft land) and the floor of our fleet cloughs as taken then and now, as will appear 
by comparifon of the former obfervations with: the prefent; but as the latter obferva~ 
tions were made under more favourable circumftancesy and with more accurate inftru~ 


ments, I fhall chiefly rely upom my lait obfervationss which are as follow. 


Rife from law-water mark at the Oufe, September 1764, to the floor of Hackenjhe oF Onjefect Fr. To. 
Clough, 7 ss 2 4 E : F - pe, ae 
Rife from the floor of the Clough to the farface of the water in the drain at Coat’s Bridges - 4 9 





st 
‘o 
oe 


Rife of water from low-water mark at the Owe to Cat's Bdge > = =. * 


Many parts of the bottom of Hackenjyke Drain are not more than 14 inches below the 
Jevel of the furface of the water at Coat’s Bridge. 


Rife 

















of the land o1 








1e water in the di 





?, fouth 


t of country 
t follows from 
> loweft part 


figueon. 5 


I thought proper more particularly to remark this fact, becaule it at ence 
the caufe and cure of the evils that attend the whole level. 

That Haldenby Common admits of drainage by Hack 
{tands, appears hence. 


The whol» fall from the farfic 
i thicknefi 


Remains the decl 


The diftance by the courfe of the dra 
will be 3 miles 24 furlongs nearly, w 
the limits of a good drainage. 


Hence it appears, beyond a doubt, that the whole 
Clough, as it now ftands, provided drains of proper depth an 
correfpondent the but as that Clough lays full 3 feet fate 
it is capable of being laid fo much lower, and the drains being 
correfpondent to qe lower fituation: this would. accafion fo. c - 
to run off the waters of the greateft dowafalls as fatt as they came down, \ thout danger 
of overfowing any of the ban grounds, which might sometimes be the cafe, was the 
Clough continued at it’s prefent heizht *.—Let us_now fee what full will ces 
upon a fuppofition thae the Clough floor was lowered 3 3 feet. 


> "The whole fall from the fouth end of the moors contiguous to Green Bant, to the cal C 
floor, is 2 = z 
2 eS 


And the Clough floor being lowered 5 fet, woul 
‘The diflance by the éourle of the drains-ft 
D EB hy will be not quite, but near 
efeent of 1 foot per mile, which ig very am 
ewould bi 
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HN. B. This is 1 foot 3 inches more than neceffary, and will be more at all nearer diftances, as furtho, 





appears thus Ft. In, eet, 

The fall from Haldenby Common to the Clough floor, if laid 3 feet lower, will be - lig? =f 
The defcent for 3 miles 2% furlongs, at 1 foot per mile, will be & 3 33 
The water over the floor, - ts 5 ™ ° 6 
The fum deduét from the whole, a a = a = E “haart 
‘Aad there remains for the redu&tion of the water within foil at Haldeaby Common, = 2 3 ferkk 

Hence it appears, that was Hacken/yke Clough floor laid lower by 3 feet, and the 
drains properly adapted thereto, that ic would be as effectual as could be defired. 

It next comes in place to enquire, whether new drains in a different dire¢tion, and to a 


different out-fall, may not be more eligible than the former ; and from infpection of the 
country it appears, that the natural courfe of draindBe tends from Haldenby Common to- 
wards Trent Fall, which is undoubtedly the loweft ground ; and it alfo appears from the 
levels that there is a greater fall thither than to the Ouje at Hackenfyke, by 1 foot 74 
inches ; it alfo appears by the plan, that the diftance, according to the courfe of the 
new propofed drain, 4 bede f gh, is rather more than 5 4 miles, which is fomewhat 
more than 3 of a mile more than the former, which in this cafe is inconfiderable: if 
therefore the drainage to Hackenfyke Clowgh is as compleat as can be required, when laid 
3 feet lower than at prefent, it will be fill more unexceptionable when laid at the fame 
depth at Trent Fall, for as it will then Jay 1 foot 8 inches above low-water mark, it 
will run a greater length of time at each tide, and therefore the drains, after making 

_ proper allowance for the difference of diftance, may be of lefs width than would be 
required at Hackenfyke to be of equal effect. 





The falls will then ftand as follows : 


From the furface of the moors north of Green Bank, to the floor of the fluice at Trent F ‘ail, laid = Ft In, 
3 feet below that now at Hackenjjhe, - = 





« - - See o 
Fr, In. 
Thicknefs of water over the floor, - - - - - 2 6 
Fall of the water 5 } miles, at 1 foot per mile, “se - - - 5 3 
The fum to be deduted from the whole, o - - C & - es 
= 
Leayes for the reduction of the water within foil at Green Bank, - - ors 9 


Again. From the furface of the land of Haldenby Commen to the floor of the fleice at Trent Dae 7? 


'Thicknefs of water over the floor, - - - - Fie fGue 6 

Fall of the water according the courfea bc de fg, 3} miles, at 1 foot permile, 3 6 

‘The fum to be deduéted from the whole, - - - - : eens 9 
’ : —_——_ 

Remains the redudtion of water within foil at the loweft part of Haldenby Common, = = ; 
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This redu&tion would drain even Plum) Groves and Robinfon Deeps, was it not ad- 
vifable to referve thofe undrained for watering cattle, for which purpofe it will alfo be 
neceflary to have land-doors to the outfall clough or fluice, to pen the water at dry 
feafons, and alfo at fome other places; but as thofe will be private works it will be 
needlefs to infift thereupon. The proper widths, depths and dimenfions of the drains 
and fluice are contained in the following Eftimate. The courfe relative to Trent Fall are 
coloured yellow, thofe to Hacken/yke red. 


This level is very well circumftanced with refpect to barrier banks. The only ones 
that appear neceflary to be repaired, on account of the general undertaking, is the 
fouth wing of Green Bank and New Bank, the particulars of which are contained in the 
Eftimate. I find the marks left by the floods laft winter, upon the fouth fide of the 
Green Bank, to be 3 feet 11 inches above the furface of the loweft grounds there, 
that is, 6 feet 10 inches above the loweft grounds of Haldenby ; and as this body of 
water was brought hither by a general overflowing of the level of Hatfield Chace, 
occafioned by the breaking of the banks of the river Jd/e, it would in confequence have 
laid almoft the whole tract now under confideration under water, if it had failed, 
It therefore plainly appears that this bank fhould not only be continued as a barrier, 
but ftrengthened and prolonged, as fpecified in the Eftimate, for the fafety of all the 
lands laying north thereof. 


It comes now under confideration how far the drainage of the land of Ea/ffoft fouth of 
Green Bank, into the drains propofed for this level north of Green Bank, can be com- 
plied with, with fafety to the latter; and I am of opinion it may be done with perfect 
fafety, provided the communication through Green Bank be made by a tunnel not more 
than 10 inches fquare, with a fhuttle or ftop fluice thereupon ; for had fuch a tunnel 
been open and running during the flood of laft winter, had alfo the drains and outfall 
clough, fpecified in the following Eftimate, been then made, Tam of opinion it would 
have been carried off as faft as it was uttered, without overflowing the level. But to 
take away all fcruple, I would propofe to lay the running of this tunnel under the 


following reftrictions. 


it. It fhall always be kept (hut whenever the grounds to be drained thereby are are 
flowed by the waters from Hatfield Chace, or any other foreign waters, overtopping Its 
barrier banks, and to continue fhut fo long as the water thereupon has any commiu- 
nication with any fuch foreign waters. 


Dd2 adly. 
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N. B. This is 1 foot 3 inches more than neceflary, and will be more at all nearer diftances, as furthe, 





appears thus : Ft In, Ft. Ih 
The fall from Haldendy Common to the Clough floor, if laid 3 feet lower, will be - > panel 
"The defcent for 3 miles 2% furlongs, at 1 foot per mile, will be S 3 34 
The water over the floor, - m B A as en 6 
"The fam dedué from the whole, - =; = 4 4, ~ pum 
‘Aad there remains for the reduétion of the water within foil at Haldendy Common, - 2 gona 


Hence it appears, that was Hackenfyke Clough floor laid lower by 3 feet, and the 
drains properly adapted thereto, that it would be as effectual as could be defired. 


It next comes in place to enquire, whether new drains in a different direCtion, and to a 
different out-fall, may not be more eligible than the former ; and from infpection of the 
country it appears, that the natural courfe of draindBe tends from Haldenby Common to- 
wards Trent Fall, which is undoubtedly the loweft ground; and it alfo appears from the 
Jevels that there is a greater fall thither than to the Ouje at Hackenfyke, by 1 foot 74 
inches ; it alfo appears by the plan, that the diftance, according to the courfe of the 
new propofed drain, abcde f gb, is rather more than 5 4 miles, which is fomewhat 
more than 2 of a mile more than the former, which in this cafe is inconfiderable : if 
therefore the drainage to Hacken/yke Clough is as compleat as can be required, when laid 
3 feet lower than at prefent, it will be ftill more unexceptionable when laid at the fame 
depth at Trent Fall, for as it will then Jay 1 foot 8 inches above low-water mark, it 
will run a greater length of time at each tide, and therefore the drains, after making 

_ proper allowance for the difference of diftance, may be of Jefs width than would be 
required at Hacken/yke to be of equal effect. 


The falls will then ftand as follows : 


From the fuarface of the moors north of Green Bank, to the floor of the fluice at Trent Fall, laid 9 Ft. In 


3 feet below that now at Hacken/jke, - - - - * 
Fe. In. 
Thicknefs of water over the floor, - - - - . o 66 
Fall of the water 5 } miles, at 1 foot per mile, - - eee ne 9 
The fum to be deduéted from the whole, = - - a = Bewaci "9 
‘ i 
Leayes for the reduétion of the water within foil at Green Bank, - > eee, O 


Again. From the furface of the land of Ha/denby Commen to the floor of the fluice at Trent mae 7 | 
"Thicknefs of water over the floor, - - a - Spr Oo ReIe) 


Fall of the water according the courfe abcde fg, 3% miles, at 1 foot per mile, 3 6 


The fum to be deduéted from the whole, e 3 = cn ey - (ied 
=A ‘ 4 ——— 

Remains the reduétion of water within foil at the lowelt part of Huldenby Common, - ees 
3 This 
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This reduction would drain even Plumb Groves and Robinfon Deeps, was it not ad- 
vifable to referve thofe undrained for watering cattle, for which purpofe it will alfo be 
neceflary to have land-doors to the outfall clough or fluice, to pen the water at dry 
feafons, and alfo at fome other places; but as thofe will be private works it will be 


needlefs to infift thereupon. The proper widths, depths and dimenfions of the drains 


and fluice are contained in the following Eftimate, The courfe relative to Trent Fall are 
coloured yellow, thofe to Hackenjyke red. 


This level is very well circumftanced with refpect to barrier banks, The only ones 
that appear neceffary to be repaired, on account of the general undertaking, is the 
fouth wing of Green Bank and New Bank, the particulars of which are contained in the 
Eftimate. I find the marks left by the floods laft winter, upon the fouth fide of the 
Green Bank, to be 3 feet 11 inches above the furface of the loweft grounds there, 
that is, 6 feet 10 inches above the loweft grounds of Haldenby ; and as this body of 
water was brought hither by a general overflowing of the level of Hatfield Chace, 
occafioned by the breaking of the banks of the river Jd/e, it would in confequence have 
laid almoft the whole traét now under confideration under water, if it had failed, 
It therefore plainly appears that this bank fhould not only be continued as a barrier, 
but ftvengthened and prolonged, as {pecified in the Eftimate, for the fafety of all the 
lands laying north thereof. 


It comes now under confideration how far the drainage of the land of Eo/ffoft fouth of 
Green Bank, into the drains propofed for this level north of Green Bank, can be com- 
plied with, with fatety to the latter: and I am of opinion it may be done with perfect 
fafety, provided the communication through Green Bank be made by a tunnel not more 
than ro inches fquare, with a fhuttle or {top fluice thereupon ; for had fuch a tunnel 
been open and running during the Alcod of laft winter, had alfo the drains and outfall 
clough, {pecified in the following Eftimate, been then made, I am of opinion it would 
have been carried off as faft as it was uttered, without overflowing the level. But to 
take away all fcruple, I would propofe to lay the running of this tunnel under the 
following reftrictions. 


it. It fhall always be kept fhut whenever the grounds to be drained thereby ate is 
flowed by the waters from Hatfield Chace, or any other foreign waters, overtopping Its 
barrier banks, and to continue fhut fo long as the water thereupon has any commu- 
nication with any fuch foreign waters. 


Dda adly. 
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Brought forwards, zs 
by way of a barrier, to defend the whole level 
12 feet bafe, 4 feet top, and 4 feet high, con- 
‘ 96 yartls in length, and in the whole 8889 yards, at d. a 

: . ‘To repairing and heightening Green Bank, from the elbow fouthward, with an addition of 
‘{pecified in the per yard running ata medium, being 1260 yards long, containing 2520 yards 
of communi. at 2d. 7 3 ar. 
Lordhhip, and i » Bank about 109 yards farther fouth, fo as to render the fame effectual, 
nothing res to be 12 feet feat, 4 feet tap, and 4 feet high, containing 355 yards, at 17d. - 


as to give the 


Spade work ~ £1739 
© confidered as eaeny 


Buildin 


of brick with ftone facing, at 


io, 
i} 
T 


eat Fall, to be 10 feet clear 
ay, including temporary dams, dr of water, filling in the ground, and 
openi: g the fluice = - : 
For a road bridge, of bricks at Hoggara’s Lane 
Vo a ditto at Cow Pafture Laue e 
for cattle, the middle of Halde 
road leading to Whinfgate Bank = 
aindrain, to communicate the two parts of Offer Comma 


Abftract. 


ypade work. S 
3 ilding - = = e 


iting and contingencies, at 10/, per cent. 


iting fleets Trewifeld, and high grounds from Trot 


7 Shey from 4 to ¢, = LU 
there being {pace enough for 
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Brought forwards, < 
ng and Mrengthening New 2B, by way of a barrier, to defend the whole level 
tt Reednsji Common, fo as to have 12 feet bafe, 4 feet top, and 4 feet high, con- 
whole 8889 yards, at 12 2 a 
ing Green Bank, from the elbow fouthward, with an addition of 
ng ata medium, being 1260 yards long, containing 2520 yards, 


Bank about 109 yards farther fouth, fo as to render the fame effectual, 
to be 12 feet feat, 4 feet tap, and 4 feet high, containing 355 yards, at 17d. 


O1AS;to give the Spade work ~ 
confidered as 
proprietors. 


tice, of brick with fton ; wnt Fall, to be 10 fect clear 
rary dams, dr f water, filling in the ground, and 
¢ fluice - - - - * §00 
lge, of brick, at Hoggara’s Lane 40 
‘Yo a ditto at Cow Pajture Lane 
To a bridge for catvle, the middle of Halde 
road Jeadi 
7 the main drain 


nch drain 


Spade work 
Building 
5 eee ng and contingencies, at 10/, per cent. 





s sbere being {pace sqcug for th 
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{timated in the 





1 a 
Jar mar ner, and the 


Aeaalavel to the point J lear Coat’s A 

rae : in order tp } DRIFFIELD BECK CANAL. 
‘ EE hw ES IMATE for making a navigable Canal from Driffield Beck to a place called 
: <i Resp the Town/end, near Skerne, to be 16 feet at bottom, and 4 feet deep of water, 


i Re 8 with batters or flopes according to the nature of the ground. 


ROM Drifficld Beck to the beginning of Lewcop palture, being 155 chains length, mean Le te dh 

depth 6 5 inches, batters 1 to 1, themean width at top will be 23 feet aiineticn con- Re. 
taining 5432 yards, at 24. - - S z a = ‘ 5 
Crofs Lewenp paiture to the low corner of the Holmes, length 12.3 chains, mean depth 8 feet, 
the batters as 3 to 34, the mean width at top will be 34 feet 9 inches, the folid contents 
6110 yards, at 3d. - - - - - & ma 
From the low corner of the /ehnes to 19.6 chains up the fame to the point 1 in the map, 
mean depth v ibe 11 feet 8! inches, and being of a marly nature, the batters as 3 to 4» 
the mean width at top will be 47 feet 2 inches, the folidcontents 17712 yards, which being. 

hard to dig may come to 44. - - = 0 a 





Cutting to the middle of the Holmes, . a a ss 2 i 
‘ To enlarging the canal to 28 feet bottom, for 6o yards at the head, fo as to take 2 boats in 
breadth and 3 in length, for convenience of unloading at warehoufes, being there 1 
a 


. ‘ exe feet deep, - - - a 
¢ To drainage of water, fupervifing, and contingencies, 





a 
To the middle of the Holmes, =: ') hans 





long as it tand in it’s prefent = Moe From the middle of the Holmes, to the Townend, wpon a dead level. 


and th j c 
n that Cloug T ade ie oh eing carried to a proper Bey S SS 
: - : : nt of r 5, and lowered Tne ee) carrying on the cut from the middle of the Holme: to the top of the Pighill at P, bein, ae 
“ ad being 31.10 chains long and 1 feet mean depth, the batters being 3 to 4, the top 
e Spade Work will th will be 64 feet, the folid contents 54720 yards, at 4diz+ : 
ate ji : eee ore - a F ~ ; Prom thence to the Town/end, being 23-5 chains length, mean 
ape : i “ : 6 ; the top width will be 72 feet, and the folid 











~&c. the parts 
lain fhafis ends; 
k rod, which 
tween ; 9 the 

, to enable the 


al ‘much longer, go 
fe lefs water. 

15 the bucket 

¢ face view of an 





ra 


a, 


[ 209 J 


force to raife much water; that force being always as the quantity of water multiplic 

; : 3 3 y plied 
into the velocity, fo that if there be three times the depth in water, and but one third 
of the velocity, that is, at the ftrength of the tide, nearly as much wie may be raifed 
as at ftrength of tide, in order to attain which, it is neceffary the engines fhould make 
a ftroke proportionably longer, as they move fewer times, which will be obtained by 
moving the center of motion @ to @a, then as aa will be 5 feet 6 inches from 4 upon 
the crank-rod lifts 2 feet 6 inches, and J being 6 feet from c, therefore c and d ‘fl the 
top regulator are both lifted 5 feet 2% inches, and f the chain, and, confequently. 
the rod 6 feet 104, which is fuch a ftroke made in the engine, which Societal 
ina great meafure for the flownefs of motion in the wheel; and all this is done in 
the moft fimple and lafting manner, by the application g at the end of the fub-re 
gulator 9. E 


Now the comparative quantity of water raifed by the prefent, and what might be 
raifed, are as follows. 


Having confidered that though there are rules in mechanics for finding the quantity 


‘of water pafling by in a given time, in a given feétion, by knowing the he of 


water, but as that is very difficult but where the back water is very inconfi 
the velocity of the water at its furface might be obtained, I rejected both 
noted, that the three-ring wheel, at the ftrongeft working, hi tw 
‘minute, which is nearly 25 feet diameter, and the new wheel in the fame time made 5h 
turns per minute, which is nearly 30 feet diameter 5 the whole fpace paffed through 
he minute, by each wheel, being 495 feet, this, with their charge of work on 1 en 
hich muft impede the water’s motion at leaft 1; therefore, if neither had b \ 
the water, by going + quicker, would have paffed through a fpace 
per minute, which multiplied into 5 feet, which is about: hth 


“the ftrongeft at, and the produét in 12 feet 


‘expended on the wheel per minute 
olution vary as 65 to 54, therefo 
cl on upon the greateft quantitie 
the difference or head of water is obt 
ve to be 619 feet pe 











(2107) ae 

wheel each minute, to be laid upon one end of a lever at 1 foot diftance from th, 
center, it is evident it would keep in equilibrio 721b. at the other end, which js fp. 
pofed to be golb, on the other fide of the center, which 72 fhould be the number of 
hogfheads of water the wheel fhould keep fufpended on the engines, it being the sory 
part of the water expended, and fluids act in refifting in this kind as folids, on levers, 
but to allow amply for friétion, &ce. and to give the part of the machine fufficient mas 
tion, I will fuppofe, that nearly 4 of the 72 might be raifed, (for in good: machines, 
under favourable circumftances, } of the 72, or 54 hogfheads, might be raifed) which 
eill be 24, and, according to my expectation, fomething more than that quantity, viz, 
27 hogfheads per minute, for and by the following reafons: as the wheels floats are 
now no more than from 15 to 24 inches wide, they can produce no greater effect by 
their refiftance than in proportion to their furface, for all the water that might map 
acting againft them, extra to their prefent dimenfions, goes over, rather to the impedi- 
ment of the wheel than not, whereas was this width increafed, the power of the wheel 
would be increafed likewife to a certain meaiure, but not if the other parts remained 
the fame as now, for as the wheels go now nearly the fame pace as the water, there- 
fore it is neceffary to flacken the wheels motion, and increafe the engines {trokes, 
to refit the running water more, and thereby a proportionably greater quantity of 
water would be raifed: then the ftarts 3.3, should be thus conftructed; they 
fhould all ftand out 3 feet from the ring, each other having the boards only up to the 
ting, as may be feen by infpedtion, and the others having the boards within to 5 feet 
from the ftarts end, as fhewn: the method for doing them cheapeft, moft lafting, and 
ferviceable, is to make the ftarts pretty wide, cut a flit in the middle, and flip the 
boards down it, and the whole is fecured with a fmall bolt in the fhort, and two in 
the long ones, without iron plates; and up againft each arm of the water-wheel to put 
boards 6 feet from the ftarts end, by this method the wheel will be impeded getting 
into water lefs than if the ftarts were all 5 feet long, and the boards as broad, and 
nearly the fame effect produced. 

_ Now by this provifion, the wheel, when going fo flow as 3 turns per minute, will fo re- 
fit the water as to give it an opportunity to aét fo powerfully as to work 6 engines of 
feyen-inch barrels in this manner at ftrength of tide, 3 turns the wheel, the wallowers 
‘going 3 to the wheels 1 makes 9, and the fub-regulator moving on the center 4, will 
produce 4 feet 104 inches ftroke, which multiplied into the 24 barrels will produce 27 
hogtheads nearly per minute; and in lefs ftrength of tide, for fome time before and after 
high water, the wheels will go from 1 to 2 turns per minute, by means of the large 
furface of floats, Iwill call it 14 turns, and then the fub-regulator will move 07 the 
: b center 
ds 


|p rehomeal 


center a@, which will produce 6 feet 105 inches ftroke inthe engine barrels, and that in 
the 24 barrels will give 19 hogfheads per minute. 












3 rings at This defign at Ditto at 1 
; 63 wrns 3 turns to rife 6 feet 16% inches ftroke, 
rife 15 hogfheads | with 4 feet 10} inches ftroke, 19 hogtheads per 
per minute. 27 hogfheads per minute. | minute. 





The following is an examination of the faid engine, in anfwer to the above. 


Examination by Joun Smeaton of a defign for a Water-Engine, communicated by 
Dr. Biren. 


This defign, though not fo mentioned, appears evidently intended for Londaw Bridge 
water-works, and therefore as fuch I fhall confider it; and though the unknown in= 
ventor of the defign has fhewn evident marks of genius, and a laudable attempt of 
improvement, yet as I cannot agree with him in the whole of his reafoning about it, 
I think it neceffary to give my opinion with that freedom that becomes me in a matter 
wherein I am confulted, and therefore have a right to expect that what I may fay will not 
be confidered as the effects of a defire to criticife, but to do juftice, where my opinion is 
defired in the way of my profeffion. 


In the firft place, I agree with the inventor in the ufe of arches and chains at the end 
of the regulator, having ordered the like in the engine lately erected for the et Ham 
Company at Stratford. 


ad. I alfo agree with him in thinking the circumftances of thefe works are fo pecu- 
liar to themfelves as to require peculiar applications, in order to bring them to perfec- 
tion, and that itis to be wifhed that means could be found out by which the load could 
be occafionally varied, in proportion to the variations of velocity and power, without 
rendering the engines complex, and more liable to be out of order. I alfo agree with 
him, that by means of a moveable center, to what he calls a fub-regulator, the ftroke 
of the engine may be varied, and therefore the power of the engine in the {ame pro- 
portion; but I can by no means agree with him in the ufe to be made of this ma- 
chinery ; he fuppofes that when the tide is high, and the current moves flow, that the 
body of water being then great, the fuperior quanuty will be equivalent to the want 
of velocity, fo that if there be 3 times the depth in water, and but 4 of the velocity, 
that is at the ftrength of tide, nearly as much water may there be raifed, as at the ftrength 
of tide. =; axl 
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wheel each minute, to be laid upon one end of a lever at 1 foot diftance from the 
center, it is evident it would keep in equilibrio q2ib. at the other end, which is fup. 
pofed to be golb. on the other fide of the center, which 72 fhould be the number of 
hogtheads of water the wheel fhould keep fufpended on the engines, it being the sorh 
part of the water expended, and fluids aét in refifting in this kind as folids, on levers ; 
but to allow amply for friétion, &c. and to give the part of the machine fuficient mo. 
tion, I will fuppofe, that nearly + of the 72 might be raifed, (for in good machines, 
under favourable circumftances, } of the 72, or 54 hogfheads, might be raifed) which 
ill be 24, and, according to my expectation, fomething more than that quantity, viz, 
27 hogfheads per minute, for and by the following reafons: as the wheels floats are 
how no more than from 15 to 24 inches wide, they can produce no greater effect by 
their refiftance than in proportion to their furface, for all the water that might be 
acting againit them, extra to their prefent dimenfions, goes over, rather to the impedi- 
ment of the wheel than not, whereas was this width increafed, the power of the wheel 
would be increafed likewife to a certain meafure, but not if the other parts remained 
the fame as now, for as the wheels go now nearly the fame pace as the water, there- 
fore it is neceffary to flacken the wheels motion, and increafe the engines {trokes, 
to refit the running water more, and thereby a proportionably greater quantity of 
water would be raifed: then the ftarts 3.3, fhould be thus conftructed; they 
fhould all ftand out 3 feet from the ring, each other having the boards only up to the 
ting, as may be feen by infpedtion, and the others having the boards within to 5 feet 
from the ftarts end, as fhewn: the method for doing them cheapeft, moft lafting, and 
ferviceable, is to make the ftarts pretty wide, cut a flit in the middle, and flip the 
boards down it, and the whole is fecured with a fmall bolt in the fhort, and two in 
the long ones, without iron plates; and up againft each arm of the water-wheel to put 
boards 6 feet from the ftarts end, by this method the wheel will be impeded getting 
jnto water lefs than if the ftarts were all 5 feet long, and the boards as broad, and 
nearly the fame effect produced. 


_ Now by this provifion, the wheel, when going fo flow as 3 turns per minute, will fo re- 


- fift the water as to give it an opportunity to aét fo powerfully as to work 6 engines of 


feyen-inch barrels in this manner at ftrength of tide, 3 turns the wheel, the wallowers 
‘going gto the wheels 1 makes 9, and the fub-regulator moving on the center 4, will 
produce 4 feet 104 inches ftroke, which multiplied into the 24 barrels will produce 27 
hogtheads nearly per minute; and in lefs ftrength of tide, for fome time before and after 
high water, the wheels will go from 1 to 2 turns per minute, by means of the large 
furface of floats, I will call it 1 turns, and then the fub-regulator will move 0” the 
o } center 


eons. 9) 


center ¢@, which will produce 6 feet 104 inches ftroke in the engine barrels, and that in 
the 24 barrels will give 19 hogfheads per minute, 








3 rings at This defign at Ditto at 1 £ 
63 turns 3 turns to rife 6 feet 1% inches ftroke, 
rife 15 hogfhe: with 4 feet 104 inches ftroke, 19 hogfheads per 
per minut 27 hogfheads per minute. minute. 





The following is an examination of the faid engine, in an{wer to the above. 


Examination by Joun Smeaton of a defign for a Water-Engine, communicated by 
Dr. Biren, 


This defign, though not fo mentioned, appears evidently intended for Londaw Bridge 
water-works, and therefore as fuch I fhall confider it; and though the unknown in= 
ventor of the defign has fhewn evident marks of genius, and a laudable attempt of 
improvement, yet as I cannot agree with him in the whole of his reafoning about it, 
I think it neceffary to give my opinion with that freedom that becomes me in a matter 
wherein I am confulted, and therefore have a right to expect that what I may fay will not 
be confidered as the effects of a defire to criticife, but to do juftice, where my opinion is 
defired in the way of my profeffion. 


In the firft place, I agree with the inventor in the ufe of arches and’chains at the end 
of the regulator, having ordered the like in the engine lately ereéted for the 7 Ham 
Company at Stratford. 


ad, J alfo agree with him in thinking the circumftances of thefe works are fo pecu- 
liar to themfelves as to require peculiar applications, in order to bring them to perfec- 
tion, and that it is to be wifhed that means could be found out by which the load could 
be occafionally varied, in proportion to the variations of velocity and power, without 
rendering the engines complex, and more liable to be out of order. I alfo agree with 
him, that by means of a moveable center, to what he calls a fub-regulator, the ftroke 
of the engine may be varied, and therefore the power of the engine in the fame pro- 
portion; but I can by no means agree with him in the ufe to be made of this ma- 
chinery ; he fuppofes that when the tide is high, and the current moves flow, that the 
body of water being then great, the fuperior quantity will be equivalent to the want 
of velocity, fo that if there be 3 times the depth in water, and but 4 of the velocity, 
that is at the ftrength of tide, nearly as much water may there be raifed, as at the ftrength 


f tide, : 
= ne Ree But 
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But had the inventor computed the head or acting column of water neceff: 
duce 4 of the velocity, by the fame rules that he finds 2 feet neceffar : ary to pro. 
velocity of 619 feet per minute, he would have found + of 619, “i Se the 
minute, produceable by a head or column 2} inches, which is only + of : fe a i 
well known that the fquane of the head is as the velocity. ieee ic a a being 
the acting column is only } of the Keight, the impulfe or preffure upon he that as 
tity of furface of float-board will be 5 alfo; and even if we fuppofe the fatfice ue 
upon to be increafed in proportion to the depth of water, which is not the ie a 
the conftruétion before me) the whole impufe or preflure upon the wheel can A e 
of what it would be at frength of tide; fo that if the wheel is loaded is a 
pofed, near high water more than at f{trength of tide, in the proportion of at ‘ ea 
inches to 6 feet 104 inches, which is as 5 to 7 nearly, it is very probable that 4 eet rol 
inftead of doing nearly as much as at the ftrength of tide, would ftand quite fil a 
benefit of the flow motion, that would otherwife take place, quite loft: in rere | 4 
like 8 horfe moving flow with his load in confequence of having carried it far: The kc ; 
wearied therewith, to load him harder in order that the greater burthen may ae oe 
for the Nownefs of his motion. It therefore plainly appears, that if any good ee = 
expected from this fliding motion, it muft be by adjufting the longeft Misi t , i. 
ftrength of tide, that as the tide grows weaker the ftroke may be ifiottened ’ ‘ me 
power of the engine adapted to the power to move it. ad 


In regard to the machinery of the fliding center, as it is not perfeétly made out, I 
am enabled to fay the lefs upon it; butin an engine that works both ways, that is, ifs 
up as much as it pulls down, any fhake in the center work will be very eeicental to 
its motion; and occafion it to be frequently out of order; and further I conceive 
it difficult fo to contrive it as to be, and keep laftingly fteady, efpecially as in the 
ae engine, in fome cafes, the «ction of the crank upon Be? enter will be greater 
han tig upon the pilton, as 11 to 4; but fuppofing the difficulties in the "execu 
tion tol e conquered, ftill this muft happen, that as the barrels in moderate {pace of 
‘time will fenfibly chamber, and the middle part of the barrel, fo far as the tsi ftroke 
reaches, will be always in wear, but that part above and below the limits of the fhort 
2 td in wear when the long ftroke is ufed, it follows that the barrels will chamber 
unequally. An engine will go very well with its barrel a good deal chambered ; in 


pa i rebored fo long as a new leathered pifton can be got in at the 
Ah Hs Ae in the chambered part, but then as they chamber nearly equal; and 
a cylinder ; fan ne 108 ae of the barrel in which the pifton moves is ftill nearly 
through f ae Geale of unequal ftrokes, the: pifton would be obliged to mov’ 
2 a {pace alternately narrower and wider, which would caufe it to work very hard. 

: Again 








| 


Again, as it might be fometimes for fomedays together in neap tides that the long ftrok 
would not be made ufe of, the extra parts in that time would in iron barrels ear ae 
and when ufed Lae would not only caufe the engine to go ftill harder, but alfo Biticy 
the leathers. ‘This laft ineonvenience would indeed be remedied by brafs barrels; but 
where the charge and difficulty is great, and the effeét not greatly fuperior, an inven- 
tion fo circumftanced is lefs eligible. This thought of altering an engine’s power by a 
different length of ftroke is not new to me, having had the fame thought ten years ago; but 
while I was contriving the machinery neceffary to perform it, the objedtion ofthe uneqilll 
chambering of the barrels occurred to me, which made me lay it afide, though cafes 
have occurred to me in which it would otherwife have been applicable and ufeful, 


It now comes in place to enquire into the general proportions and adjuftments of 
e with the inventor, that a wheel of 
large diameter will wade in a great depth of water to more advantage than a moderate 


the engine, to work at ftrength of tide; and I ag 





one; that a great breadth of float-board will refift the current more than a narrow one, 
and, confequently, give more power to the engine; and that the wheels, at ftrength of 
tide, may, with advantage, be made to move with a greater load than they do at pre- 


fent, but advanta carried to extremes often prove difadvantageous, according to 





the proverb, things in a middling way are frequently beft. 


With refpeé&t to the water wheel’s height, that a wheel of 3o feet will get better 
through the water when wading at a given depth than one of 30 or 25 feet, is already 
allowed ; but then as it moves proportionably flower, what is loft in number of revo- 
lutions of the firft mover (in order that the fame quantity of water may be raifed) 


mult be gained in the fecond; fo that the fame {pur wheel will aét on a lefs wallower, 
or a larger fpur wheel ating upon the fame wallower, produces a proportionably greater 
ftrain or twift upon the axis of the water-wheel; again, if more engines are put on, or 
with longer ftrokes, or both, the {train will be greater in proportion to the increafe of 
water drawn thereby. if, therefore, the 25 feet wheel’s axis goes 6} turns for the pro- 
pofed wheel’s 3, the {train upon the old axis to that of the new will be as 3 to 62, fup- 
pofing the fame work done by both ; but if the work done is more in the proportion 
of 15 to 27, the number of hogfheads fuppofed to be raifed by each, or, as I calcu- 
lated it, 1352 to 2657, the compound proportion will be 39,6 to 17585 that is, the {train 
or twift upon the new wheel’s axisy.when at its leffer ftroke, will be 44 times greater 
than that of the prefent 25 feet wheel }-fo that it is much to be queftioned, whether an 
axis of 3 feet diameter, (which I apprehend to be that here propofed) ar indeed any 


timber that can be got, will bear the {train fo as to be fufficiently lafting, 


The 
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- The fize, difpofition, and machinery of the floats think is very good, but 1 4); a 
-a fmaller number would do as well in this fituation: as to the fall Bropoted aan 
breaft of the wheel, I think it not only expenfive and difficult here to lay, bur ee a 
: Helefs 





in this place on tide of ebb, and detrimental to the action of the wheel on tide of g 

The propofition of increafing the number of barrels I can by no means approv on 
either another crank muft be added, or there muft be fix barrels to each aoe " i 
of which will be attended with inconveniencies, more complication, and ote i , , 
of friétion than is neceffary. oe 


~Laftly, with refpeé to the comparifon of the effects of the old and new engine, | 
look upon it as a matter of certainty, from obfervation, that the 25 feet Pieelinove 
63 revolutions at ftrength of tide, and, therefore, that its mean circumference Fn 
through a {pace of 495, or, as I make it, of 497 feet, and, in this cafe, bona fide raife 
13 hogfheads of 63 ale gallons each per minute; but what is the velocity of He 
water driving the wheel, by no means appears, we are fure the natural velocity of the 
water muft be greater than the wheel, but whether it be 1, 4, 4, 4, or 4), by ina cod 
appears; the number 619 therefore, exprefling the velocity of the water per pila 
cannot be confidered-otherwife than as conjectural, and, confequently, the number a 
hogfheads expended per minute, deduced therefrom, muft be conjectural alfo: the stg 
head to produce 619 feet velocity is 1 foot 8 inches nearly, not two feet as here fons 
pofed ; but if 619 is conjectural, the head 1 foot 8 inches muft be alfo conjectural. 





~The mean height to which the water was fuppofed to be raifed, viz. 100 feet, I ap- 
prehend is alfo conjectural, fince it rifes higher or lower in the ftand-pipe, as there are 
a greatenion lefs number of cocks open upon the mains: now if roo be divided by 
1 foot 8 inches, the quotient is 60; but as both the divifor and dividend are conjec- 
tural, the quotient will be ftill more fo, and this being again a divifor to the conjec- 
tural number 3612, the quotient, which will be 60, will be {till more conjectural ; but 
fuppofing the number 619 and 100 both right, or nearly fo, then the number of 
hogfheads equivalent to the power will be 60, but ftill there remains a difficulty what 
‘proportion of this quantity we muft take for the neat performance of the engines 
few or no engines that I have feen have yielded 2, moft fall fhort of 4, and the pre- 
fent engine lefs than 1, but more than 4, that is, in café we are right in the two num 
bers before-mentioned, becaufe if we are not, we {till remain oars what the effect 
chenshiita, in proportion to the power producing it. All, therefore, that we can fairly 
conclude is this, that a greater quantity of float-board will give a greater power, and 
a greater capacity of pumps wili raife a greater quantity of water, provided we co not 
overload our power, or break our tackles by overtraining. 
ae: ¥ ; GASCOIGNE 





GASCOIGNE on RAISING WATER ovr or SHIPS. 


EXAMINATION of Mr. Gascotcne’s propofals for raifing water out of 
Ships. By Joun Smzaron. 


ESPECTING that part of his propofal which confifts in applying the forcing 
pumps to the raifing of water out of the hold of a fhip, by which means he is 
enabled to place the moft effential parts of his machinery below the water line, is a 
merit that will be obvious to every feaman; I fhall therefore not take up time in faying 
more about it than that it feems worth at 





nding to, in cafe the conveniency of a fhip 
will admit its execution, and the more efpecially as I am very certain, from experience, 
that as much water may be raifed in this way as any other. But in regard to the great 
preference Mr. Gascoicne gives his pump above the chain pumps, in point of quan- 
tity delivered, and in point of power wherewith he propofes to work it, I can by no 
means agree with him. He propofes to raife $6 tons of water per hour to the height 


Of 22 feet, t 





y four men; whereas he gives us to underftand, that the common chain- 
ump requires 14 men to raife 60 tons per hour to the fame height; a very furprifi 

pump req) 4 

difference indeed! In order to prove this, he has recourfe to calculation, and, as a 





ground-w ork, make this /uppofition, that four men will curn round the winch or handle 
Of his machine Go turns per minute, in which cafe, as this will produce a ftroke of 1 foot 





Tong in four pump-barrels of 6 inches diameter each, this will neceffarily produce a 


ter per hour, which he calls 86 tons, but which, according to my 





certain quantity of w 





» none loft) is fearcely 843; but this I pafs over; now if, on 





computation, ({upp: 
the other hand, we fuppofe that four men cannot tuin round the winch 60 turns per 
minute, then thesyhole computation fails to the ground, He endeavours further to 
fupport himfelf by a comparifon of the friction of his engine with the chain-pump 5 
in order to this, he calctifares the number of friétions in his machine, and gives each of 
them a determinate values viz, four pounds ; he alfo calculates the number of frictions 
in the chain-pump, and calls each of hem five pounds; but as this is a method of 
computation totally new to me, abd as he has given no fufficient reafon why he calls a 
frition in one machine four pounds, and in theéother five, nor why he might not as well 
have called them four ounces each, or4o pounds;.as belt ferved his purpofe, I thall 
not take up any more time in purfuing himyany farther in this road, but fhall endeavour 


to fet the whole in clear light. 


z o Desacu- 
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Desacutters, in the fecond volume of his Experiméntal Philofophy, has taken g 
good deal of pains in finding out a kind of land-marks to guide us in thofe kinds Of purfuits 
and to enable us to value the pretenfions of projectors in the art of raifing water ; and 
he has told us, thatthe mean ftrength of a man, when applied to the beft kind of 
that has been yet in ufe, amounts to no more than the raifing one hogfhead of w 
a minute to the height of ro feet; formy own part, I have made a variety of machines 
and many obfervations of this kind, but never yet found the value of mens ftrength at 
a medium equal to what is fet down by Drsacuriers, unlefs they are fup; 


Pump 
‘ater in 


fed to 
work in hafte, or diftref$, for a few minutes; however, as it is more favourable to Mr, 


Gasco1Gnr’s propofal, we will for the prefent fuppofe the performance of men equal 
to what is ftated by DesAGutieERs, viz. one hogfhead per minute at 10 feet high, that 
is, at the rate of 60 hogtheads per hour. 


Now by the unalterable laws of hydroftaticks and mechanicks, ifa man can only 
raifé 60 hogfheads to feet high per hour, he can only raife 30 hogfheads to 20 feet, and 
only 27,5, hogfheads to 22 feet inan hour, by the fame rule of proportion. Now 27,2, 
hogfheads, confifting of 54 ale gallons, as fuppofed by Desacuxiers, makes hs 
tons nearly, that can be raifed by one man per hour, to the height of 22 feet, and con. 


fequently that 285 tons per hour is the utmoft that can be raifed by 4 men, inftead of 
which Mr. GAsco1cyeE propofes to raife 86. 


If we examine what he has ftated concerning the chain-pump, by the fame rule, we 
fhall find its pretenfions more modeft: he fuppofes the chain-pump to raife 60 tons 
per hour by 14 men; now if 74 tons per hour is all that can be raifed by one man to 
the height of 22 feet, 14 times 7% tons equal to 993, or in round numbers too tons, 
is the utmoft that can be raifed by 14 men, inftead of which the chain-pump only 
raifes 60; fo that here it falls confiderably fhort of the mark. However, we may 
hence conclude, that as the chain-pump is deficient only 40 parts in 100, that all 
the pump-work that can be contrived will never exceed the prefent chain-pumps above 
the proportion of 60 to 100; whereas, men and quantity confidered together, Mr. 
Gascorcxe propofes to improve upon the chain-pumps in the proportion of 60 to 
30%, which is the number of tons that ought to be railed by 14 men, according to 
Mr, Gascortenn’s method. For my own part, I believe that the fiiétion naturally 
attending the chain-pump will never admit its performance to be quite equal to what 
can be done by other known kinds of pumps; but as it is capable of fome improve- 


ment, I am clear that it might be made to raife 75 tons per hour inftead of 60, and 
with more eafe to the fame hands. 


wizd It 


ff an 1 


It may perhaps be imagined that there is fomething in Mr. Gascorewz’s machine 
that is new, and preferable to all thofe that may be made trial of; but I beg leave to 
obferve, that it differs in no effential point from the crank machines commonly made ufe 
of for raifing water by water or horfes for gentlemen’s feats, brewers, diftillers, dyers, &c. 
though not that 1 know of applied to fhips; and in point of raifing water, I look upon 
it not quice fo well adapted as the machine he defcribes, and calls the ftore-pump at 
Portfmouth, becaufe a three-necked crank works more equably, and is attended with lefs 
friction than four: and in regard to his application of an air yeffel, though ufeful on 
many occafions, is of no ufe on the prefent; it mult, however, be allowed, that the 
i 


the convenience of a fhip, befides the inconvenience of fome of its effential parts being 








mn 


form of the pump in ftore at Port/mouth is much more cumberfome, and lefs adapted to 
above the water line. I apprehend Mr. GAsco1cwe’s machine capable of fome im- 
provements, by which it might be made to raife about 80 tons an hour with 14 men, 
inftead of raifing 86 tons with four men, and if its fituation will be agreeable to the con- 





venience of fhips, may be ufed to a very good purpofe. 


5 . SMEATON 
London, January 20, 1765. J ‘ 
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furnifhed, however, with fuch draw-hatches as may be neceffary to affift the hatches in 
the gates of the fluices in difcharging the frefhes of the river Froome in rainy silo 
put yet fo as to make a communication for all kinds of carriages from the Back me 
Quay down alongfide of the new canal between the fame and the vee 


gthly. The whole of the new work to be wharfed with ftone, fo as to form quay: 
; 5 or fuch other conveniencies as fhall be found neceflary. xz 
to the conftant height 
= gett 
on the quay next the , 8thly. To ereét draw-hatches at the new bridge at the head of the quay, capable of 
e from 17 to 18 retaining the water behind them when the water in the new canal and quay is let off. 


gthly. To have the command of the hatches, and to erect new ones, 
upon the pond of Newgate Mill. 









h and 25th of January, 1765, 


neverthele{s a | conf ble tides. N. B. By the conftruétions above propofed, Tom’s Dack and Bridwell Mill 


rendered ufelefs, but Newgate Mill will be benefited thereby. 





‘the fame at leaft-100 OPERATION of the foregoing conftructions 


e clear, : a i 
(oe ai F ’ - When the tide is out, the water of the canal is propofed to 
; Dietie S = ae Ct t . gates of the upper fluice, all the reft being open: on tide of 
: up, they go into the chamber between the fluices, where the 
with that they came up with, which chamber is capable of holding eight fhips, or four 
Ships and fix troughs, at the fame time; here they wait at {pring tides till the f od in 
chamber is upon a level with the canal, at which time the fea-gates 
fluice are put to, which prevents the tide’s water flowing into the canal ; 
the upper fluice are then opened, and the veffels proceed to their bi ir 








th of tl le of t yh Peers “Then the large veffels that are going do 
I fuppofe will vanrOne patrinetaide: 2 ed brought down into the chamber while 3 
: then put to, and the hatches : : a | 
nber fills to the level of the ; Nie an | 
opened ; and if any deep 


e canal, they 


a eng broughe 
the hatches of the 
a a the chamber is 
he lower fluice are then 


| that without the 
| get in by the dif. 
ge near the upper 
- land-gates of the 


n_be opened, the vetlels 
own may hawl in; after 
hatches of the land- 
| reduced to the level 


feafon is feldom fo dry, but that the currency of the Froome will, at an average, 
this to the body of water contained in the new canal and quays in Peete ho 
but, by way of further fupply, as no water will be wanted from the canal’ to pals the 
veffels in fp ing tides, an accumulation of 1 foot may be retained without prejudice; 
which, upon fo large a furface as will be contained in the new canal and quays, would 
alone be nearly equivalent to the water expended in the chamber for paifing the vellels, 
according to the laft propofed method. Yet, as a fheet anchor, the pond of Newgate 

il may be had recourfe to, upon paying an equivalent; but w 1 
already ftated, I don’t apprehend can be wanted above once in feven years. 


UTS 5 


As by this method the tide-water will be almoft wholly excluded, there will not be 
aneed of often fcowering ; but, when this is done, the hatches propofed at New Bridge 
will be of ufe, and the hatches upon Newgate Mill Pond will be {till of Folly 
but I don’t apprehend this operation will be needed above twice, or at moft 0 
times a year, 


“aie OBSERVATIONS. } 
~ ft. A power of diverting other ftreams into the river Froome upon neceffary occas 


fions may be of ule, and of making refervoirs for water. on ae 


‘edly. The fea-gates of the upper fluice are to have no draw: 
tually prevent the fhips from penning into the canal with the 


- 3dly. By thefe conftruétions, whenever there is water to bring up a fhip to the 


> 


ou of the canal, fhe is always enabled to get to the quay. 


- gthly. The ‘hips being kept conftantly afloat, the river Froome will of 
“great number, and the new canal will birth twenty-four hips, befides 
palfage ; but, by making it wider, will birth a 
in width makes an addition of tw i 


‘he two fluices, 
Phe ee hatches ae 








emb 31, 1766, 
me relative to 
where the fluices 


eat | 


are more practicable 
he bed of the river, 


es is no objec- 


the cligibility 
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d leof Feet. 
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bea 
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O. Point where the level water of Vill 
pond terminates, when full M 
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PORTABLE FIRE-ENGINE 


DESCRIPTION of a Portable Fire-Engine, invented by Joun Smuaton, 
F.R. S$. at the inftance of the Right Honourable the Earl of Eemonr, 


1765. 


HEWS the ground plan of the walls for fupporting, the engine, which is — 


No. 1, 
fuppofed to be neceffary, in order to keep the feveral parts of the machinery 


from fettling under the weight, wherein, 


A,B. is the pit or thaft. 
C. C. foundation walls on each fide of the pit, for fupporting the fore 


engine frame acrofs the pit. 

D. D. a foundation wall in like manner, for fupporting the back part of the frame. 
E. E. walling under the boiler. 
F. thews the center of the boiler. 
G. the place of the cylinder. 
H. the main pump. 
T, the jack-head pump. 

K. the ath hole, 


y. 2; contains elevations of the engine, viz. an end and fide view thereof, when 5 
ee ier, wherein the fame letters as are in the plan refer to each. z 


Be is. the pit or fhaft. 


the upright of the 
Ic. sacrols 


foundation walls on each fide of the 








[+ pea") 


MM, a wheel ferving inftead of the great beam, m. a rim of a fmaller Elin 
attached to the former, for working the jack-head pump J. and plug-frame an 

a.a. pullies to bring their chains into a convenient place for working. The ain 
is topped at the end of it’s intended ftroke, which is to be 6 + feet, top 
and ftop, by means of the two iron fidds &. 4. which, reaching Out On each 
fide of the great rim, ftop again{t two ftrongeiron pins ¢.e. which are fixed 
into a crofs beam S. framed into the piece 7. and the whole firmly bolted 
together, as fhewn in the defign; NV. is the injeGtion-pipe, # the injection.cock, 
and ». the pifton water-cock. 

©. is the hot well, 

R. a ftage for the perfon to fland upon, who hands the engine. 

P. P. are the two main-beams or fleepers, upon which the cylinder is feated upon 

% it’s bottom, and bolted down; the whole is kept from fpringing or Aying of 

by the iron ftrap q. 

N.B. The wafte water-pipes are omitted to prevent confulion. 


No. 3. Fig. 1. thews a fection of the boiler, cylinder, and pipes, with the working- 
gear, to a larger feale, the whole being divefted of the framing, in order to render 
every thing more diftinét. 


N.B. The boiler is fuippofed to be turned one quarter round, from it’s true po- 
fition, as in No. 2. in order that the moft material parts may be brought into 
one view. It is alfo to be novéd, that every veffel or pipe is fuppofed to be 
cut right through the middle, in order to fhew the contents, and not that the 
fe€tion is confined to any particular plane; but, for the more perfect explaining 
of the principal figure, it will be beft to begin with the little plan marked 
Fig. 2. wherein 


A.B.C.D. isa plan of the cylinder bottom, bolted down upon the two main 
"beams A.B, and C.D.; the dotted: circle #. F. fhews the extremity of the bottom 
flanch of the cylinder, and the circle G. H. the diameter of the cylinder within ; 
the hole Z, anfwers the fteam-pipe and regulator ; and the hole K. the eduction or finking 
pipe, and the circle L. M. it’s flanch; the circle NV. O. fhews the fize and pofition of 
the regulator plate, and the dotted circle P. Q, the fize of the receiver, in which the 
fliding valve of the regulator R. works, and in this pofition is open; S. Z. is the lever 
by which it is worked; and when that is brought forwards into the pofition 5. y. then 
the valve covers the apefture of the regulator, 


Explanation 


a 
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Explanation of Fig. 1. 


_A is the boiler, and 
B the fireplaces which is intended to be of a fpherical figure, of caft iron, and 
intirely within the boiler; the coals are to be introduced by the large pipe 
_ or opening C and the fmoak carried off by the curved pipe D; and, in order 
to promote a fufficient draft, the iron funnel Z, is added. The ahhes fall 
through the grate § and wide pipe F, into the afh-holes below. The whole 
being joined to the boiler by proper flanches, as is fhewn in the figure, and 
a always covered with water, as will be known by the two gage cocks a, d. 
Though it is expeéted that a fmall force of fire thus applied will keep the engine 
going, yet as that force cannot be wholly exhaufted within the compafs of the 
boiler, it is propofed to furround the curved pipe D with a copper veiel 
what adapted to the fhape thereof, as reprefented in the figure, in which : 
propofed to bring the feeding water, which will hereby be prepared to a greater 
. degree of heat than if brought immediately from the hot well into the boiler; 
into which it is to be introduced by the little hole at c. . 
The bars of the grate S are intended to be caftin a loofe ring; capable of bei 
~s taken out, and replaced when occafion requires. Sis , 
T a cock for emptying the boiler when it wants to be cleaned. 


é 
* 
e 


Gis the cylinder into which the fteam afcends from th 
sof which de are the copper, and are difunited at f, 
the engine eafily to pieces; and are joined by firft ben 
round the joint, and then wrapping them with cloths and cords, as is ¢o 
in great engines. 5 in 
“Histhe receiver for the fteam, of caft iron, containing the regulator 
is the {team pipe, by which the fteam pafies to the cylind 
valve is open, which in the prefent fituation of the 
in which cafe the pilton K will be: n, 


Reeve. 
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Operation of the engine, 


To render this explanation intelligible, it is to be premifed, that the plug-f 
which moves up and down with the pifton, but with a different Wb on Ste 
the diameters of the two wheels, (AZ and m No. 2) is furnifhed with . ‘Sing . 
in four different planes, anfwerable to four different detents or arms ie ae - 
gear: the pin 3 lays upon the fore fide; the pin g lays in a mortoife an i 
the plug-frame into two parts, the pins S, 1, 2, lay upon the far fide “isd *h oe 
fands in the place of che plug-fiame, upon the further cheek. Hatrscten he ie 
is rifen as high in the cylinder as it’s ftroke is intended, the pin g having m ; of ei 
b of the tumbler 74, everfets it into the pofition i m; fo that the Fateh a 
into the place of m, the regulator valve is fhut, by drawing the rod i 0 Reh cae 
hold of it’s lever towards the plug-frame; and at the fame inftant the el . i 
eS to lift wp the catch g, the beak of the faller (or F as it is commonly called) ‘ ke 
is difengaged therefrom, and the weight w, by defcending into the place v sic. , 
fork « along with it, and therewith the lever that pre the injection Pichi s 
place y, and whereby that cock is opened, the jet played, and the feam Reteied ae 
water (or condenfed, as it is commonly called) hereby a vacuum being produ ‘ 
within the cylinder, the preffure of the air caufés the pifton to defcend, and nickel a 
ing, the peg 8, on the far fide, meeting the faller at ¢, carries it Sant to 2 whic 
uae e injeGtion cock, and alio hooks the beak behind the catch q, and Eire th 
pane ag Vet - the plug-frame, the pins fucceeding the pin S, retain 
ee ce on the Pa {till <defcending till the peg 3 on the fore fide 
4 of the tumbler at 7, thereby brings back the regulator 


Into it’s prefent pofiti " ; 
esate ake pofition, and the further defcent of the pifton is ftopped by letting 






KOS 


) 





saute water are in by the injeétion at each ftroke, and alfo generated from the 
eam, a evacuated while the piflon is rifing, by means of the eduétion or finking- 
pipe, an ee Qi this pipe laying exactly behind the fteam-pipe J, is thereby, ina 
a meafure, hid ; the fteam-pipe is carried feveral inches above the bottom of the 
SO} inder, to. prevent athe injection water from running into the boiler; but the educ- 
vets rifes no higher than the bottom, in order to lead the water into its and 
ae ee ef gi ee is commonly elevated from 14 to 3 feet above the valve 
ie “ a ete ‘ uétion-pipe, commonly called the horfe-foot valve, the prel- 
cea dee ef water opens the valve, and makes it’s way into the ciftern K, 
well; but when the vacuum is made, this valve fhuts, and being ) 


merfed under the furface of the hot well water, is thereby kept air-tight. 
4 e 


ey 


s there is a confiderable quantity of ai saat 

: A ae ie le bee of air lodged in water, when in it’s natural 
ate, which jeparates 1tle in fome de J 
; ates i - HEEB yVOO8 ing, and, in fome degree, by confiderably heating, 
jt follows that a quantity of air paffes along with the (team into the cylinder, and 
at a further quantity efcapes fr he injesti ater, Fl ide: 

a a q ae efcapes from NG injeftion water, by being confiderably heated 
y the {team ; an ou. air 1S Ca @ 7 Gaeratl 

with ee d though air i capable of being confiderably expanded by heat, 
and contracted by cold, yet the degree is fo very much lefs than that of team, that 
if the air generated at eac ftroke was not evacuated, it would quickly render the 
vacuum fo imperfect, that the pifton would ftop in the middle of it’s defcent. Now 
as the air will be lodged, when the pifton is down, between the furface of the injec= 
tion water laying upon the bottom of the cylinder and the pifton, in order to get rid 
of it, the fnifting clack ZL has been happily applied ; for, on the firft rufh of the 
{team into the cylinder, the pifton not being inftantly put into a contrary motion, 








the fteam, finding a paflage at the fnifting clack for a fimall fpace of time, blows 
out thereat, and therewith carries the whole or the greateft part of the air generated 


at each ftroke, fo as to prevent it’s increafe beyond a certain degree. 


The furface of the hot well water being in general from 3 to 5 feet higher than the 
furface of the water in the boiler, this height of column is fufficient to force it’s way 
into the boiler, though refifted by the action of the {team within, when fufficiently 
elaftic for ufe ;-it therefore finds it’s way down the feeding-pipe 5, 6, through the feed- 
ing-cock 7, which is opened fo much as is found neceffary for Supplying water to the 
boiler as faft as it is confumed in fteam. It is evident, that whenever the repellancy 
of the {team within the boiler is not too great to fuffer the furface of the water in the 
feeding-pipe to be below that of the hot well, thar the boiler will feed by the paffage of 
the water into the pipe; but whenever the repellancy of the fteam is fuch as to keep 
the water in the feeding pipe above that point, that then the water will revert into 
the hor well; but as the repellancy of the fteam within the boiler is alternately 
greater and lefs, as the regulator valve is fhut or open, during each ftroke of the 
engine, it follows that the boiler may feed while the cylinder is drawing the fteam 
from the boiler, and revert while the pifton is defcending. In order, therefore, to make 
this matter fafe, and at the {ame time to bring the engine into as finall a compals as 
din a little box in the hot well, to prevent fuch a rever- 
e feeding-pipe as ufual confiderably above the hot 
according to the variable 


pofible, the valve 8 is place 
fion. It is neceffary to continue th 
well; for as the water is in a vibrating ftate within this pipe, 
repellancy of the fteam within the boiler, this extenfion is to Lysis it’s <—— 
overflowing 5 for it is neceffary to be open at the top, otherwife the team generat 

therein would prevent it’s feeding at all, or very irregularly. 


Ge N.B. 
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eral . 
e the f “el . Such an engine may be expected to make ten ftrokes per minute, of 6 feet each 
general elevat g- effectively ; this, with the 7 inch bore, will produce 984 ale gallons per minute, ite 
ee On, is 113 hogtheads wine meature per hour; the 8 inch bore will produce 1284 ale gal- 
Jons per minute, that is, 148 hogfheads per hour; and the 9 inch bore will produce 
, aa weight, in 1624 gallons per minute, or 137 hogfheads per hour. 
€ boiler is 
ach Eee It has been found by experience, that a 2 feet cylinder can be worked by one buthel 
of Newcaftle coals per hour ; the prefent cylinder being but 18 inches, the capacities 
will be as 16 to 9; therefore if a 2 feet cylinder takes 24 buthels per day, an 18 inch 
cylinder will take but 13 bufhels per day, according to the common application of 
fire ; but I have reafon to think an engine conftruéted like this will not require above 9. - 


It has alfo been found by experience, that a horfe will raife about 250 hogfheads 10 feet” : 
high per hour; confequently only got hogfheads at 133 fathom = 82 feet; but 1 
hogfheads raifed to that height by the engine, is more than fix times the quantity raifed 
by one horfe, and confequently acts with more than the power of fix horfes at a time; 
but in order to keep up this force with horfes, night and day, three fets will be requ 
and confequently this engine will be more than equivalent to eighteen horfe 
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WHITBY HARBOUR. 


Yorkfpire, to wit, At the affizes held at the caftle of York, in and for the faid co 
on Saturday the 20th day of July, in the fifth year of the ea 
our Sovereign Lord George the Third, by the grace of God ae 
King of Great Britain, &c. and in the year of our Lord He. 
before the Honourable Sir Henry Govtp, Knight, one ei, 
Juftices of his Majefty’s Court of Common Pleas, and ie 
Honourable Sir Josepu YArus, one of the Jultices of our Le 
the King, aftigned to take the faid affizes according to the ftatute, 








Cnoimtey, Ef; againft Howrerr and Maruews. 


ie is ordered by the confent of the faid parties, and their attornies, that the latt juror 
or jury empannelled and fworn in this caufe be withdrawn from the faid pannel, and by 
the like confent it is ordered that the plaintiff fhall execute, and the defendants thal ae. 
cept, a leafe with proper covenants for repairs by the defendant, and all other ufual cove 
nants, of the plaintiff's mills and fifhery, in the pleading of this caufe, mentioned at a rent 
equal to the higheft neat profits, to be computed ona mean of any three fucceffive years 
to be named by the plaintiff, which fhall appear to the fatisfaction of Fountain W BN 

WoRTH OsRALDESTON, of Hunmanly, Simon Burrericx, of Thir/k, and Joux 
Grimston, of Kilnwick, Efqrs. or any two of them, to have been made at the premiles 
by the plaintiff; and alfo to enter into fuch covenants for cleanfing the harbour of 
Whitby from the allum fhail, which hath come from the defendant’s aealtse within fuch 
time and in fuch manner as Jonn SmEaTon, Ef; and Joun Woorer shill think 
reafonable, and alfo for the fecurity of the faid harbour fiom future damage from the 
defendant’s allum works. ‘Che furvey and award of the faid Joun Rcedron, Efgs 
and Joun Woo er to be made on or before the 7th day of November next, and at the 
joint expence of the faid parties ; and itis further ordered that fuch fecurity hhall be givens 
and penalties provided for the performance of the aforefaid covenants, as ie faid 
Fountain Wexrwortu Osparpeston, Simon Burrerick, and Roca Grin- 
STON, or two of them, shall think reafonable and fufficient, and that nile leafe to be made 


fhall be executed on or before the 20th day of December next, and fhail comments 
together with the rent, at that time, for the term of gg years. : 


And itis alfo ordered that there fhall be no cofts oneither fide, and that the defendants 
hall confent that the plaintiff's bill, now depending in the Court of Chancery, shall be die 


mifled 
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miffed without cofts ; and that all other proceedings or actions now depending between 
the faid parties, either at law or in equity, touching the matter in queftion in this caufe 
> 


fhall ceafe, and that no writ of error fhall be brought, and that no bill in equity fhall be 
filed again{t the faid Founrars W 





nTwortH OssaLpeston, Simon BuTTERICK, 
Joun Grimston, Jounx Smzaron, and Joun Wooter, or any of them, for any 
thing done by them under or by virtue of this order; and that this order fhall be made 
an order of his Majefty’s High Court of Chancery, if the Lord High Chancellor fhall 
fo pleafe. 

By the Court. 


To all to whom thele prefents fhall come, Jour SMEATON, of Aufthorpe, in the 
county of York, Efq; and Joun Wooxer, of Whitby, in the faid county, Gent. fend 
greeting. Whereas, by rule of court, made at the afizes held at the caftle of York in 
and for the county of 2’erk on Saturday the 2cth dey of July, in the 5th year of the 
reign of our Sovereign Lord George the Third, by the grace of God, now King of 
Great Britain, and fo forth, and in the year of our Lord 1765, before the Honourable 
Sir Henry Goutp, Knight, one of the Juftices of His Majefty’s Court of Common 
Pleas, and the Honourable Sir JosurH Yates, Knight, one of the Juices of our 
Lord the King, affigned to hold pleas before the King himfelf, Juftices of our faid Lord 
sned to take the faid a’ 










the King, < +5 according to the ftatute, &c. in a caufe then 
j 


lepending between NATHANIEL CHotmiey, Efq; plaintiff, and SamueL 





and there d 

Howtert and Joun Maruews, Gents. defendants, it was ordered, by the confent 
of the faid parties and their attornies, that the lait juror of the jury impannelled in the 
faid caufe fhould be withdrawn from the faid pannel, and by the like confent it was or- 
dered (among other things) that the {aid defendants fhould enter into fuch covenants 
for cleanfing the harbour of Whitby from the allum fhail, which had come from the de- 
fendants works, within fuch time and in fuch manner as we the faid Joun SMEATON 
and Joun WooLeRr fhould think reafonable, and alfo for the fecurity of the faid har- 
bour from future damage from the defendants allum works. The furvey and award of 
us the faid Joun SMEATON and Joun Woorer fo be made on or before the 7th of 
November ithien next, as by the faid rule of court, reference thereunto being had, may 
amongft other things fully appear. Now know ye, that we the faid foes SMEATON 
and Joun WooLer having viewed, furveyed, and examined the faid marbous of 
Whitly and the river Aye as far upwards as Ibrondale Beck, and the faid Bre as far as the 
allum works of the faid defendants, which are fituate and lying contiguous to OF near 
the faid Beck, and alfo the faid allum works, we find that not only the harbour of /¥bilby 


above the bridge there, but the channel of the river Bjke as far upwards as the faid eles 
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dale Beck, is greatly obftruéted with allum fhail, and alfo that the channel of the 4 

Tbrondele Beck is greatly obftruécted, and in fome places nearly filled up, by the aC 
fhail therein; and that the allum fhail being in the faid harbour, river, and L 
aforefaid, has all proceeded from the faid allum works of the defendants, and has be - 
carried down into the faid river and harbour, in the time of floods and frefhes, from be 
faid beck ; and that the faid harbour of //”bithy above the bridge there is greatly damaceg 
thereby; and we alfo find that the manner in which the faid allum work is carried on js 
fuch as will occafion ftill greater damage to the faid harbour than it has yet received, by 
reafon of other great heaps of fhail and rubbith, from time to time proceeding from the 
faid works, mutt neceffarily fall into the faid beck, and by the waters paffing through the 
fame in time of floods and frefhes be wafhed and carried down into the faid 2 and 
from thence, by the faid waters, and the additional waters coming down the faid river 
above the faid beck, carried into the faid harbour, and there feattered about in an irre 
gular manner, to the great detriment thereof, and particularly by filling up and choak. 
ing the channel of the faid river, where fhips of great burthen lay or have ufually laid 
between the bridge of #hitdy and about 160 yards above a place called the Oj! Hou, 
and which was formerly called the Stone Key. i 





We do therefore order, adjudge, determine, and award, that the faid defendants and 
their or one of their heirs, executors, adminiftrators, or afligns, or fome of them, thal 
effeStually cleanfe the prefent channel of the faid river H/€e, running through that part 
of the faid harbour of Whitby laying above the bridge therefrom, and remove and carry 
away all the allum fhail that fhall be found at the time or times of fuch cleanfing laying 
in the faid river or harbour, between the faid bridge of Whitdy to 160 yards above the 
fouth eaft corner of the building or warchoufe now commonly called the Oil Hou/e, and 
which was formerly called the Stone Key, and which fhall be found above the furface of 
a plane regularly inclined fo as to be 14 feet below the top of the uppermott aifler courle 
of {tone in the prefent fouth ealt angle of the faid Oi Hou/e as it now is, and 16 feet be- 
Tow the top of the uppermoft aifler courfe of ftone under the threfhold of the door on 
the ealt fide of the warehoufe or ftorehoufe belonging to Mr. PLummen, being fituate 
contiguous or near to the weft end of the faid bridge; and alfo that they fhall take and 
carty away all furch allum thail as at the time or times aforefaid fhall be found laying on 
the loping fides of the faid channel. 


a + 

And we do further order, determine, and award, that the faid defendants and their 
or one of their heirs, executors, adminiftrators, or affigns, or fome of them, fhall effec- 
tually make, do, and perform, or caufe to be effectually made, done, and performed, all 
fuch cleanfing of the faid river and harbour as herein before ordered and awarded, on oF 


hefore the 29th of September, which fhall be in the year of our Lord 1766. had 
* na 
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And we do forther order, determine, and award, that the (aid defendants and their 
or one of their heirs, executors, adminiftrators, or affigns, thall from to time, after the 
faid 2gth of September, 1766, take away and remove, or caufe to be taken away and 
removed, all fuch allum fhail as fhall be found above the level of the plane above fpe- 
cified, or laying upon the foping fides of the faid channel; which allum fhail we ad- 
judge mutt happen to be fo found or laying fo long as the faid allum works of the {aid 
defendants fhall be carried on in the manner they are at prefent, and fo long afterwards 
as any of the fhail proceeding therefrom, and eee icire faid beck, never ae 
the harbour of Whitby, fhall remain therein in a ftate capable of being removed by 
floods. And we do alfo further order, determine, and award, that all fuch allum thail 
as fhall, on cleanfing the faid harbour aforefaid, be taken away, fhall be by, or by the 
order, and at the coft and charges of the faid defendants, their or fome of their heirs, 
executors, adminiftrators, or affigns, carried or removed and lodged above the high 
water mark of fpring tides, and depofited and jaid in fuch a manner as no pa rtthereof 
may at any future period of time flide or fall down into the faid harbour, or otherwite 
that it fhall be carried direétly to fea, and difcharged there in not lefs than 14 fathom of 
water. And laftly, we do order, adjudge, determine, and award, that the faid de- 
fendants fhall, within 40 days after the date of this our award, enter into and make, 
venants between them and the faid NaTHANIEL CHoEM- 





and duly execute, a deed of co 
Ley, or his heirs, wherein and whereby the defendants fhall, for themfelves and each of 





them, and their and each of their heirs, executors, adminiftrators, and affigns, and 
every of them, jointly and feverally covenant, promife, and agree to and with the faid 
NatHante, CHOLMLEY, and his heirs and affigns, that they the faid defendants, or their 
or one of their heirs, executors, adminiftrators, or affigns, or fome of them, fhall and will 
from time to time, and at all times hereafter, at their own coft and charges, well and truly 
make, do, perform, and execute, or caufe to be well and truly made, done, performed, 
and executed, all and every the act and atts, thing and things whatfoever, before by us 
ordered, direéted, determined, and awarded to be by them, or any of them, mace, 
done, executed, and performed, or caufe to be made, done, executed, and performed 
and at or within fuch time or times, and in fuch manner as 
d according to the true intent and meaning of this our 
fet our hands and feals this 18th day of 


as fully and effectually, 
herein before mentioned, an 
award. In witnefS whereof we have hereunto 
Oétober, in the year of our Lord 1765, 


Signed, fealed, publifhed, and declared 
by the above: named Jos Wooter, @s 
his final award and determination, in the 


prefence of us. 
Hh MARKET 


Signed, fealed, publifhed, and declared 
by the above-named JoHN SMEATON, 3S 
his final award and determination, in the 
prefence of us. 

REVIO\y.) Ve 


as well as the leading 
en this and Market 


and parts adjacent to 


at eaft 7 or 8 feet above 


dr ins be refitted in like 
they can by the prefent 
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roth, Refpecting navigation, it is no ways incompatible with drainage; for pro- 
vided the cuts are made atran average from 18 inches to 2 feet deeper, the drainage will 
remain equally good, as if no navigation. 


a1th, A navigation may be made any where by means of locks, where eee 
water to fupply them. ae 


sath. Several locks will be required between the Humber and Market Weighion Be fi 
the fea-lock ; I apprehend at leaft 4. lovgsth 
13th. I am of opinion, that the brooks formed from. the fj 
Houghton, which form Beal's Beck, the {prings at Godmanham, w 
Beck, and thole of Londebrough, forming Shipton Beck, when united, as 
be near Weighton, are amply fufficient for fapplying the navigation-locks thith 
drieft feafon, and Lam inclined to think the two former becks will be fufficien 
of the latter; but of this I cannot be certain, unlefs I faw the currents of thofe becks | 
the drieft feafons. iy ath 4 


14th. I apprehend it will be equally evident from the: fame p 
gation is practicable through the levels towards Pocklington 
fupply of water that way is at leaft equal if not better: E 
Jays in an higher fituation than Weighton, a greater number if loc 
that account, ~ oo. ‘ 


_rgth, It is not poffible to afcertain any thing refpect the coft | 
gation towards cither the towns of Weighton or Pocklington, witho 
e principal drains, with a fketch of the adja | 
:n from the low water mark at the Humée 
es of the water and. lands up to 
ge is fuppofed to termina bes 
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A NEW BUCKET. 
Defcription of a new Bucket for Fire Engines, 


N.B. The fame things are marked with the fame letters, both in the plans ang 
fection. 


Fig. 1. A A isa ring of brafs about 2 of an inch thick, to be turned upon the 
edge fo as to fit the working barrel as near as poffible, but not to ftick in any part; 
but it will not be a fault if not more than 5‘; of an inch lefS than the barrel: this being 
prepared, all the reft is made from it. < 


Fig. 2d. BB isa ring of forged iron, about 1 inch thick, and turned or filed round 
upon the edge, fo as to be about } of an inch lefs in diameter than the braf ring ; this 
ring muft be pierced with 4 oblong holes or mortices C CCC, of 1 inch long and 
$ inch wide, and 8 round holes aa, &c. which ate to be tapped fo as to take an 
inch ferew. This ring is alfo furnifhed with a bridge or bar D D, which may either be 
made of one piece with the ring, as reprefented at the end d, or let in with a 
dovetail, and rivetted, as reprefented at the end ¢, either way, as the finith can bett 
do it, fo as to make all level on the upper fide. The bridge is alfo furnithed with 3 
round holes.of the fame fize, and tapped as the former. 


Fig. 3d and 4th. By means of the 4 fquare holes, the iron ting is to be faftened 
to the end of the fpear rod, whofe bottom part is to be divided into 4 branches, 
two of which, EE, are fhewn in the upright fection, fig. 4, and the horizontal fections 
thereof, fig. 3, fuppofed to be cut off a little above the ring, are marked with the fame 
letters ; the dotted lines diftinguith the mortices, as in fig. ad, and what lays without 
fhews the fhoulders, againft which the upper fide of the ring is brought fquare, and 
rivetted on the under fide, by mecns of the tapt holes in the iron ring, and the plain 
holes in the brafs ring, which are to be made anfwerable to each other; the 2 rings 
are to be fcrewed together by 8 fcrews, fuch as reprefented ff, &c. and betwixt the 
Tings is to be fcrewed the leather ¢ gg, &c. turned up round the iron ring like a dith; 
the fin or hair fide being next the iron ring, and the oppofite or flefh fide next the 


barrel, the middle part of the leather being cut out anfwerable to the infide of the 
rings. ; 


HH are the valves which are to be fcrewed down upon the bridge by 3 crews tii, 
which confine down the rider K K, which is to be fomewhat floped and rounded a 
war 


DESIGN for d NEW BUCKET for FIRE ENGINES. 
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ward the under fide, to give more room for the leather of the valves to bend in the 


joints. I I are the upper plates upon the valves, and mm the und i 
1) ana she , under, which ought to 


N. B. Small ferew bolts with thin flat heads laying underneath, will be preferable to” 
rivets for the valves, as the leather may be more eafily thifted. ; 


L, the thank, where the 4 arms are joined into one, by which it mutt be onitedtte of 
the take-off joint. 


OBSERVATIONS to be regarded in making the 


1ft, The brafs ring had beft be caft without holes, that when the ho 
ring are tapped, the brafs may be marked off from it, drilled, and opene 
to the iron. 2 


ad. The iron ring had better not be edged till the two rings are {crewed together, by 
which means the border may be reduced to a breadth all round. a 
gd. The fquare mortices muft be chamfered or opened on 
“to receive a firm rivet when filed flat, and particularly end- 
“mortice fhould be at leaft ¢ longer and ;{, wider bel 
reach } upwards at the ends, and about .% at "the Ge 


th. Particular care fhould be taken, that the tenons of thofe mortices 
ranches {hould be found and tough iron, but not the foftelt, a 
be rivetted with a hammer as heavy as a common hand hammer, 
a eye . — * 
as well within as without. : 


|. The tenons of the b 
he 5 } 








f assy] 

foaked in water, lay it upon the ring, with the hair fide uppermoft, fet th 
it, and with a few blows of a beetle, the leather will be forced fo the ‘i PING po 
turn up round the fides in the fame manner it is to lay inthe pump, and mae ea 
border without a joint of about 14 inch broad. When it has ftood a while oi os 
and put it upon the iron ring of the bucket, and with a round-faced ha - ‘adie 
the leather a little down upon the ring eppofite to the holes, by which mea: - : <n 
will be marked; cut them out with any proper fharp tool, but the bett is orl places 
which is made for the coachmakers, big enough for this purpole. ae 
it into its place, trim it to an equal breadth, and chamfer the edge = : as a 
as reprefented in the fection, and cut out the middle Prirerable to the ci ie 
way feveral leathers may be prepared at once, provided thole that are fe be | te 
put on round boards, or fomething to keep them from drying into a lefler dia ae oe 
the wet dries out, keep fuppiying them with oil, either train cil or fweet oil Ba 
that is not of adrying nature, till the pores of the outward rim of the fentlies. th es ; 
ae the barrel be in a good meafure faturated therewith, and let this be Rate hr tk 
a ssi orice ha re ae is ae down into its place, it would 
Pe cen ‘ uy 'P ° ot round the fides oF the barrel, by which 

engine makes a ftroke, the infide of the barrel will become befmeared 
therewith; but oil in the bending joints of the valves is rather to be avoided. 











IN- SB, i i 
If on cutting out the circle of leather from the hide it appears thicker on 


one fide than the ott i 7 yap 
Sanaa. her, let it be fhaved with a fharp knife, fo as to be of an even 


i ci ee bored without ring-galls, I efteem the furface beft that is 
he te it ee otherwife, let it be rubbed with a fine grit-ftone; none better 
cleanfed : b gs eee is got on Gatefbead Fell. After the barrel is bored or 
uifedasrabove; let its infide furface be oiled over, which will prevent its immediate 
rufting; and if fo preferved till ufed, will make a great difference in the firft leather. 


ade - ie so branches, by which the whole column is to be fulpended: 
Pe, iad is - and weak; but itis to be remembered, that the bucket I 
is es of ae el parts of barely ; fquare each, that is 50 f{quare cighths; 
Bs is a “ yaar equal to 64 fquare cighths. After all, a column of 27 
eee ss : S diameter weighs but 2 tons, fo that each part has only 10 cwt. 0 

ty efore there is no doubt of their fufficiency, if good iron and well put togetheh 


N. B. There is no objection to lengthening the mortices, 


_ Auftborpe, 11th December, 1765. ~~ J. SMEATOS: 
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THURLSTON MILLS. 


The REPORT of Joun Smeaton, Engineer, touching the matter 
in difpute between Mr, Ricu and Meff. WatTons, concerning 
their mills at Thuriflon. 


$ no particular queftion has been formally ftated to me in writing, 1 apprehend 
the matter in difpute to be reducible to the following, viz. 


Whether Meff. Watrons have done any thing, by the eretion of their oil mill 
dam, which they have no right to do, and whereby Mr. Ricn’s corn mill may at 
certain times be affected, and {topped by back water ? ’ 

As it will fave many words, I refer to a fketch of the river and premifes in 


queftion, hereunto annexed, 


The rule that I haye conftantly followed myfelf in regard to the placing intermediate 
dams, whether for the ereétion of mills or navigations, and the fame rule I have 
found practifed by the beft engineers and millwrights, and which is found generally 
fubfifting in ancient mills. In flat countries, where levels are fearce, and confequently 
tail or back water moft burthenfome and annoying, is to build thofe dams fo, that 


each dam fhall not pen into the wheel of the mill next above, when the water is in 


it’s ordinary fummer’s ftate. 


founded upon the following reafons: that if the erection 


This rule I apprehend to be 
s the moft fearce 


of a dam does not affect the mill above by. tail-water, when water 1 
mill that is well and properly conftructed will clear itfelf of a 
n it has an increafe of head and an unlimited 
quantity of water to draw upon the wheel 5 and as in frefhes and floods, at the fame 
time that they bring a quantity of tail-water upon the wheel, they alfo increafe the 
head, and afford a fuperior quantity to be expended. This is looked upon to be the 
hich mills are to be cleared of back-water, as far 
as is confiftent with the mutual enjoyment of thofe great benefits of nature, namelys 
falls of water; and that this alone is very fufficient, appears from hence, that, in, com= 
mon, mills will bear 2 feet of tail-water when there is an increafe of head, and plenty 


‘of water to be drawn upon the wheel, without prejudice to their performance + Doe 


in dry feafons, as every 
confiderable depth of tail-water whe 


proper means, and equivalent, by wi 
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mills well conftruéted will bear 3 and even 4 feet and upwards of tail water; | 
feen an inftance of 6 feet; and it is a common thing in level countries, where Hs 
before) tail water is moft annoying, to lay the wheels from 6 to 12 inches a Rid 
water’s level of the pond below, in order to increafe the fall of water, and, if judi : the 
applied, is attended with good effect. dag 

If the rules above laid down are not decifive betwixt man ani 
be difficult otherwife to draw the line; for while fome may 


clearance, others may think 3 feet too little; and a third 
action at law, 


d man, f believe it will 
think 3 inches a fufficient 
may fubject_himfelr 
after having been at a great expence and upon the beft advice, 
done fomething to interrupt the free paflage of the water 30 feet perpend 
another’s works, for there is no limits to fix the extent of imaginary 


to an 
for having 
icular below 
evils, 

T fuppole it is a rule in the law, that no man can poffets 
manner, that may be detrimental to his neighbour ; 
rule, that no man can acquire an exclufive 
him from turning it to profit, 


his own property in any new 
but then I fuppofe it is equally a 
4 power over another’s property, to prevent 
i » In the fame manner as the firft had done before 
him. Tt would feem very {trange and unreafonable, and alfo very detrimental to th 
publick fervice, (of which the benefit of mills and machines worked by water i fo ¢ 
as {carcely to be eftimated) I fay it would feem very ftrange, if I have an eflate thro 

which a river flows, to which no one has any controul but myfelf, in which there is 10 
feet fall, and have an occafion for a mill as well as my neighb 
up the water to the fame height as it before entered my grounds, and let it go at the 
fame level as it ufed to depart, becaufe the miller above fays, that by keeping up this 
body of water within my ground, the water does-not get away from his mill foftecly in 
time of floods and frefhes as it ufed to do; and the miller be 


bui 5 low fays, Sir, you fhall 
not build a mill there, becaufe I cannot have the water from the mill above I ufed to do, 


but will be intercepted by yourdam. To the former I fhould anfwer, the water {hall 
have the fame paffage into my eftate as it always had, but I ab/olutely deny that you have 
ever had any right or occupation of a fall within my land; it is fre have not made 
ufe of it myfelf before, but as I always had it in my power to do me as you have done 
before me, if my not doing it fo long has been an advantage to you, you ought to thank 
me for having it fo long, and not to think of precluding me from making the fame ad- 
vantage of the fall within my land, as you have done in yours. 


ne 








our, that I cannot pen 


To the miller below I fhould an{w 


er, you fhall have th i J t the 
fame level as before, oy ve the water delivered to you a 


and in the fame quantity, for I neither intend to bottle it up, nor 
divert 
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divert it from you; but as I have the prior right of ufing the water pafling my premifes, 
this I fhall do inthe fame manner as you will do after me. 


Thus much by way of explanation of thofe principles and maxims that it my opinion 
either are, or ought to be, the medium by which difputes of this kind ought to Be*ad- 
jufted. If they are true and valid, as they appear to me to be, there is not the leaft founda~ 
tion for a complaint from Mr. Ricu on account of Meff. Wavron's oil-mill dams 
for itappears to be below the floor of Mr. Rren’s mill-race no lefs than 1 foot 4 inches, 
and 10 inches below the bottom of the wheel, in the whole 2 feet 2 inches fall in 
the compafs of lefs than 100 yards from the wheel complained of to be put in back- 
water by the faid dam: on the contrary, had Mr. Wanron penned confiderably higher 
than he has done, he would not, in my opinion, have infringed upon the true rules of 
mill-building, efpecially in fach a country as this, where the river runs fo rapidsas fel- 
dom to lay. any mill in back-water above three hours together, and fearcely ever above 
fix, not even the wheel complained of. 


It is obfervable, that Mr. Watton’s dam pens dead water a confiderable way up 
Mr. Ricu’s goit v Ke , 
happen that a flood coming and wafhing in gravel, 8c. may raile the goit’s bot- 

s above Mr. Waxron’s dam’s water; or Mr. Ries, by clearing the goir, 
e fink ic below; or the continual wearing of the miill’s water may fink it 





s the letter P; but as this goit is without any floor Jaid, it may 





tom, while i 





may at ple : ing ecg seat 

below; as therefore the bottom of an unfloored goit is of an uncertain level, nothing 
2 lie ee 7 

conclufive canbe deduced therefrom: thus much however it is certain that no part of the 





f , *e where any ing is. 
oil-mill’s dam’s water reaches any part of Mr. RicH’s golt where any floor or fetting is. 


How far exactly Mr. Ricn’s premifes extend down the river, I know nots but ac 
cording to the rules already laid down, if Mr. WALTON has penned the water foots ‘to 
s freehold, he has done what in my opinion he can~ 
not vindicate ; it is however very manifeft, that a confiderable length of sheutnibob 
jetty has at fome time or other been taken of the river, as kiran anes 
traéted breadth oppofite thereto; and if, by confent of the Lor of er = ee 
obtained a right of making this fence for the more effectually a sig a 
courfe, he has not thereby deprived the Lord of the Manor of the ¥ : 2a pire 
perpendicular fall of water, as is eis 5 he i a wien — 
E ; the fufferance of the Lord of thi ba ae 
i oe <i vacant, next below Mr. Ric's coi mutt be enna i . 
fame light as every other part of the unoccupied fall below. 


raife its furface againft Mr. Ricn’s 


5 


Von, I. i 


T hall 
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I fhall now proceed to a determination of this fimple queftion, whether Me: w 
‘ron’s oil-mill dam does or does not affect Mr. Ricn’s mill by back water, a nae 
gree whatfoever, as they now both ftand ? In order to this it muft be remembered Ri by 
bottom of Mr. Rrcu’s mill wheel lays 2 feet 2 inches above Mr. War Rae 
water, that is, higher by 2 feet 2 inches than the water ander the bridge when the oi a 
pond is full: the water therefore under the bridge mutt be rifen 2 feet 2 inches ck 
comes upon a level with the bottom ef Mr. Rren’s mil] wheel; and I look upon it ris 
certainty that Mr. Rien’s mill would be going when the water was 18 inches higher * 
that, provided there were no impediments betwixt the bridge and mill, and the siieal i a 
properly conftiusted. Suppofe then the water rifen to that height under the bridge - 
is, 3 feet 8 inches above the dam’s height, in which cafe its mean depth under the this 
will be about 4 feet 8 inches upon 26 feet wide. Suppofe now Mr. W arron’s dam ay : 
and the water tumbling from the rock at E, in the manner it is faid formerly to Rive 
done, ftill not above a certain quantity can be vented through the bridge at that eve 
height, no more than can be vented over a dam at a given thicknefs, though ati 
peded by any thing, According to my computation, the quantity that w ould be Getiel 
over the rock and through the bridge at 4 feet 8 inches deep, (fuppofing the dam away) 
would be vented over the dam, which is 84 feet in length upon the crown, at a depth 
of 2 feet 1 inch, or thereabouts. Hence it appears, that in this ftate of the river there 
will be a fall from the bridge into the mill-pond of 184 inches, at which difference the 
bridge and rocks will vent the fame water as if the dam was away. This may appear 

fomewhat paradoxical, to thofe unacquainted with thefe matters.; but it is well known 
that a ftream of water iffuing from a fluice, or opening, will run the fame quantity 6 
long as it clears its tail, as if unaffected by tail water. At this height the balance is 
aie etree aes mill is not going; it mutt be owing to fome 
ince ge and the mill, or to fomething wrong in the conftruction 
FS 7 Hes eat ng ee the effeét oe the dam upon the water above is lefs, 
greater ; but if Mr, Rien’s mill ought to go at the height above 


mentioned, it ought to go atall leffer heights, and if it will not go at leffer heights, it's 
very plain there is fome obftruétion between the mill and the bridge. 


That there are in fact fome obftruétions, appear manifeft from what Jon AtHAN Lock- 
woop the millwright alledged, that is, that Mr. Rrcn’s mill was in back water before 
the gravel bed in the oil-mill dam was covered 3 if fo, fince no part of the gravel bed 
was above 9 or at moft 10 inches above the dam’s water when full, it will appear tht 
Mr. Ricx’s millis in back water, when the furface of the water in the oil-mill dam 
(below the rocks) is 1 foot 4 inches below the bottom of Mr. Ricn’s mill wheel: 


hence it appears, that very great obftruttions are interpofed betwixt the rocks and Mr. 


Rich's 
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Ricn’s mill wheel. Nor indeed does it need the evidence of Mr. Lockwoop to con- 
firm this, the evidence arifing from the things themfelves being to me more ftrong, than 
that of any man living; foras foon as1 fet eyes upon Mr. Ricn’s mill tail goit, which 
js fome diftance below the covered part, not above 44 feet wide, and feems ftill lefs where 
covered ; when I obferved that both wheels delivered into the fame goit, and the breaft 
wheel in a very bad angle, as reprefented in the fketch, fo that the breaft mill ftream 
muft greatly obftruct the other; add to this, that inftead of two fmall wheels of about 
20 inches wide each, Mr. Rrcu has built one wheel of 5 feet wide, faid to be able to 
drive three pair of ftones at once, it is evident that the fuperior quantity of water necef- 
fary for this purpofe, and the additional quantity neceffary to be laid on after the tail 
water begins to touch the wheel ; this again, added to the additional quantity alfo ne- 
ceffary on the fame account to be drawn on the breaft wheel, and this all crammed to 
gether into the fame narrow goit that fubfifted before the improvement; I fay all this 
confidered, it is very evident, that Mr. Ricu’s mill muft be choaked with water for 
want of fufficient vent. Butthis is notall; for as the jetty or fence that divides the tail 
of the goit from the river, as it narrows the river from about 30 feet, which is about 
the general width, to 21 feet, this will caufe the water to fwell at leaft a foot in the con- 
traéted part of the river alongfide the jetty, when the river is 3 feet 8 inches at the 
bridge above dam’s height; and as the jetty itfelf, for about 60 feet above the tail, 1s not 
at a medium much more than 3 feet above the dam’s water, it follows that before the water 
will rife to the height aforefaid, it will flow freely over the jetty for almoft 100 feet up- 
wards into the goit, and thereby fill the goit to nearly the fame height as the water in 
the river abreaft of the jetty, which, added to the obftruétions before mentioned, mutt 
neceffarily lay faft the over-fhot wheel, long before the water rifes to the height under 
the bridge above {pecified, according to JONATHAN Locxwoop’s obferyation. 


From what is above laid down it appears, that when the water rifes 3 feet 8 inches 
perpendicular at the bridge above the dam, that then the dam has no obftruction, be- 
caufe the dam will then vent the water as fat as it could have been vented through the 
the bridge and over the rocks if no dam was there: but this fuppofes a free paflage 
for the water between the rocks and the dam. How far the gravel bed at this height of the 
river aéts as an obftrution, (the water being at that time not lefs than 79 feet wide acrofs 
the gravel bed) is not eafy to fay, without feeing the river in that ftate, the ebitrasiag 
arifing from the gravel bed not being fubject to computation on account of the irregularity 
ofits figure + however, as it muft add fomething, efpecially at leffer heights, I would advile 
Meff Waxrons, for the fake of peace and good neighbourhood, (provided Mr. Rrem 
will be contented therewith) to oblige themfelves, on or before Michaelmas Day Pie 3 
long as their day fhall remain where it en to remove all {uch gravel as hall be oe 

ea 
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the fouth end of 
Nin the fetch i . 
rs, 
rien coat j : HUBBERT’s MILL STREAM, 
© fubjedt to , . 
al me that Mer 5 “The REPORT of Joun Smeaton, Engineer, concerning the ‘power of 
“ a that On the Huspert’s Mill Stream to raife water. . ; 
€ any prejudice from =e 
. from the mifcon, y YAVING examined the capacities of the water-way at Huspert’s mill, fruaeed 
Vatrons Will com. a branch of the river Co/n, near. Drayton, in the county of Middlefex, 1 found. thong 
e of Peace and good , _ as follows, upon the 23d of February, 1766: at which time the currency-of this\branch of 
rofecutions, "i the river was faid to be nearly the fame as it always is when'the mills abc Wve; upon the thine 
j.s branch, are at work, or their wafte gates drawn, by which means th: qu: ity/of water 
+ SMEATON, going down this ftream is regulated. 








‘At Hubbert’s Mill the difcharge by a walle gate within the mill was 
By the water falling over the top of the wafte gates without the mill 


Total difcharge in cube feet per minute - 






a 9 ‘ ’ By the help of an hydraulick engine, properly con! rated upor ‘that hea and wit i 
— ; ‘the quantity of water above fpecified, the quantity of 3 56 feet cube thereof may-be raifed 
mm ee 7 ute to a perpendicular height of 20 feet above the level of the mill por 


amounts to 2517 hogfheads per hour, accounting 52 ale 





» ees 
|B, Ifthe height is greater EES than 
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to that of Hunsert’s mill-fall, without affecting any other; that is, by {ty raighten 
Nn} 
widening, and deepening the faid tail-water courfe from the main river to Bona 
R 
mill. 


Now this being done in a moderate degree, will add 4 feet to the fall of Hy BRERY’ 
mill, and {till leave 18 inches for the declivity of the tail-ftream; in which cq (e, th 
quantity raifed will be greater than before; that is, inftead of 2517 hoghheads raifeg per 
hour, the quantity of 4138 hogfheads will be raifed in the fame time; but by a ttl 
greater enlargement of the tail-ftream to about a 15 feet bottom, brouch upon a dead 
level at the depth of 11 feet below Husserr’s mill full head mark, it is practicable tg 
add 5 feet to Husszrr’s mill-fall, leaving only } a foot declivity in the tail- 


Team, 
in which cafe the quantity raifed per hour will be 4482 hogfheads, 








At other heights the quantities that may be raifed are expreffed in the fol lowing 
table, 


It is further to be noted, that, according to the information of the millers, the river 
Colm in the drieft feafons is not lefS than half of what it was upon the day above- 
mentioned; fo that Huszerr’s mill can then go at leaft half its time, and with the fup- 
ply above fpecified; but by information that Mr. Forpyce afterwards procured, the) 
never are obliged to {top above 7 hours in 24. 


The drieft months, it feems, are Auguft, September, and Oétober, fo that as the 
fcarceft time for water is when there is the Jeaft occafion for it at London, and as we 
may reckon upon a conftant fupply during the winter and fpring months equal to 
what is above fet forth, that is, during all fuch times as the town is fully inhabited, it 
follows that we may, in effect, compute upon the fame fupply throughout the year. 


The whole quantity of water current in the river Colm, at the time abovementioned, 
was afcertained, by obferving that two walte gates at Lord Uxsripce’s mill being 
drawn, at that time difcharged the currency of the main ftream, the dimenfions of the 
openings of thofe gates being taken, the quantity of water iffuing was from thence 
computed ; this, added to the quantity difcharged by the bye ftream at {upBERT's 
-mill, conftitutes the whole quantity, amounting to 10463 cube feet per minute, that is 
of 73978 hogtheads per hour, produced by the river Cols; the proportionable quantity 
thereof propofed to be taken into the new canal, is fet forth in the following table, ** 
cording to the different quantities that a different fall at the mill, and height to which 

it is to be raifed, will be produceable of, and is contained in the laft column. 
A TABLE, 
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A TABLE, fhewing the quantities of water capable of being raifed at Huz- 
pert’s mill, according to the different heads or falls, and according to diffe- 
ferent perpendicular heights to which it is required to be raifed. 
































_ F é Proportionable quantity’ 
Head or fall of Perpendicular height to be} Quantity raifed per hour. taken to thar oP ene 
water. raifed above the mill head, C Feb, 23, 1766. 
= — _—_—_—————- — a 
: Hogtheads of 52 
Feet. Inches. Feet. Cube feet. ale gallons. 
5 7 29 | 356 = 2517 yo full 
4 7 20 58553 = 4138 ay full 
10 7 20 634 = 4482 qe fcarce 
10 7 15 788,3 = 5573 zh fearce 
io 7 10 1024,8 = 7246 ip f{earce 
ore 7 gi 1125 = 7954 + fcaree. 











London, March toth, 1766. 


P.S, Four Hogfheads as above 


J. SMEATON. 


make a ton liquid. 


CORN 
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r 82970 cul ‘ : Paes 
The power 83970 cube feet is fufficient for grinding 234 bubhels, that is, befides 
grinding 10 quarters of malt, ic will grind 214 buthels of wheat, or about 7 loads ; 
but this is not fuppofed enough, though there is no allowance made for walte ; 


Coldwell Spring, having been carefully levelled, has been found to rife 6 feet nearl 
higher than the furface of the farm yard pond, when that furface was 1 u 


fe é 
canal of the New Menagarie. 2 ce 


The courfe for an aqueduct has alfo been traced out, and though it will be almoft 


gq miles inlength, yet this fpring may be thereby conduéted, upon a fufficient declivity 
to fall into the farm yard pond. “ ” 


eae 


; Coldwell Spring being gauged in the month of March, 1766, then afforded ) 
cube feet of water per week, a quantity capable of grinding near 45 bufhels of ae 
fo that here we fhall have 46080 cube feet of water per week to fpare, or to allow for 
waite, and what the fpring may afford lefs in dry feafons ; but as it is faid to be nearly 
the fame in the drieft feafons as when it was meafured, we may fafely reckon upon the 

hole quantity as above fpecified ; nay, confiderably more, becaufe the defeéts will be 
more than made up, by taking in the brook that runs by the Coldw 
at the time of meafuring, was nearly equal to the fpring, and i : 
Berea . to run half as much; but if we reckon it only 4 as much, 
: red to grind one bufhel per week, we fhall then have a furplufage upon the eee 7 | 
nd 32 buthels ; and oft 2 of the whole quantity found neceffary. 
a week, 


5) 


flour, will grind 
“brewed per week, 
E per week will dif- 


Cube feet. Here, then, is a fufficient fource of power not only effectually to anfwer 


fe, but others alfo that may occur, and which in fo large a fam 
y, be very ufefully applied. 


“ & 
5 his {pring is alone fufficient te 
t to be preferred 5 
jn one part 
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; jng, the alterations that will be neceffary in the farm-yard pond, and the drain that will 
pe neceflary for conveying the mill’s water to the canal of the new menagerie, will coft 
3 400! more. If, therefore, it isnot thought worth while to execute the fcheme at the 
“expence of 800/. I would not advife to proceed upon it; but if fo, then I fhall be 
“ yeady tO make fuch further obfervations as the former have fugsefted, in order to 
make out a particular plan of the whole, from which a more exaét computation may 


J. Smeaton, 


» permanency 
_ being con- 
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L MN are three braces belonging to the poft J, and 


OP Q are the braces belonging to the poft K. 


Inorder to keep the tops of the pofts at a ftill more certain diftance, the ends of the 
axis are to be finifhed each by aknob, to lay upon the outfide of the bearing @etahes or 
praffes, which will hinder the tops of the pofts from flying out, and on the Oo ends of 
the knobs iron ftuds are to be driven into the top of the pofts, which will keep them from 
coming together, the axis acting as a flretcher. The tops of the pofts are to be hooped 
the more effectually to fix the work thereon, and covered each with an iron plate 8 
defend them from the hot cinders. 


= 


‘R is a pulley in order to fet the rope at a proper diftance for hauling down the matt 
by the windlafs roll; this rope is to be annexed ta about two yards of; {mall chain fixed 
at the point J; fuch as is made for the fmalleft fize of horfe traces, will be ftrong 
enough. 


_ § is an umbrella made ‘of thin boards, to prevent coals, &c. from falling upon i 
~ perfon working at the roller, the pulley R is fet at a diftance in order that the rc 
ou rauling down the maft may have the better purchafe upon it when upr 
oth this rope being fixed to the maft at 4, when the pan is down 
rought down to the point ¢ then the point 4 will come to the point f, and the 
will be at the point g, and the line G g will be the direétion ofa rope when 
to aét from the roller upon the tail of the maft, in order to hoift up the fire-pan, ; 


3. The balance of the whole isto be fo adjufted, that when the 
the head of the mat wil] be heavieft, but when the fire is by 


os 


es fet Awe’ in figures refer t o the § 
Jeffer light, by talking off the refp 
will give every an 
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L MN are three braces belonging to the poft J, and 


O PQ are the braces belonging to the poft K. 


In order to keep the tops of the pofts at a ftill more certain diftance, the ends of the 
axis are to be finifhed each by a knob, to lay upon the outfide of the bearing crutches or 


raffles, which will hinder the tops of the pofts from flying out, and on the out 


the knobs iron ftuds are to be driven into the top of the pots, which will keep them 
coming together, the axis ating as a flretcher. The tops of the pofts are to be hooped, 
; y 


R is a pulley in order to fet the rope at a proper diftance for hauling 
the windlafs roll; this rope is to be annexed ta about two yards of, fm 


at the point 2; fuch as is made for the fmalleft fize of horfe traces, will b 
ough. 


& 


a" 
Ss an umbrella made of thin boards, to prevent coals, &c. from fal 


O 


| working at the roller, the pulley 2 is fet at a diftance in ordet 
ling down the maft may have the better purchafe upon it wi i 
this rope being fixed to the maft at , when the pan 
t down to the point ¢, then the point 2 will come 
{t will be at the point g, and the line G g will be the d 
uh ‘© act from the roller upon the tail of the matt, ‘in order to 
t it upright. ¥ 
The balance of the whole isto be fo adjufted, that whel 
head of the matt will be heavieft, but when ne fire i 
; % 


eae 
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Baki on vice depth of the foundation may be a little varied, according to the depth at which the gravel 
fee ible oa or a . ae he Ly aa a oe degree of folidity. The length of the 
5 ma hey can: e leng H in’ cafe 
fire-pan hangs A i i acon wan not be got down to the length fpecified, or incafe 
‘ond the ring, and - = 
F and Connected to Y In the fection, 4 fhews a pipe or paffage-hole for the facks of coals, from the coal 
ent the axis from ‘ vault to the lanthorn, to be drawn up by the machine B, which alfo cere for dane 
the round gudgeons up the facks of coals that are brought in carts from the waterfide into the door F, “by 
> but the holes at } means of the fmall gibbet at C, from whence they are to be poured down into the val 
agh) ) fat, or draw out ie by the trap-door D, when filled too high, to open the door Z, 
e made to open in order to Aes 
iN ae” Gis a pipe for bringing down the afhes. 


_—N.B. The jaumbs of the doors are fuppofed in the eftimate to be of ftone. 


No. 3. Seétion of the lanthorn pipe room. 
é receptacle for the afhes, both bottom and fides, for 44 feet in height, are fi 
" pofed to be compleatly lined with plate iron of .', of an inch thick, to preve 
cinders and afhes from burning the wooden cafe ; the door mut 


Sj = > F : : 
figns for building the Between the ftone covers of the air tunnels @ @ othe ftones are to be j 
' 1 not fhewn on the outfide, fo as to compleat a circle of ftones, which are to 
pt together, in order to forma chain courfe for the fpringing of stile 


me 


y known, in 


es welterly, 


oles in each face of the lanthorns, ro t 
t the lanthorn from fmoaking, 
> dads yeaa 
o0rs © 





the hole 


mi 


hat in fu 





ed in like manner over 
ed ¢, fo.as occafionally to 
‘time the lanthorn fhall 


es i, 


the way of organ bellows, 
= 


pofition; each air-pipe 


1 gulate the force of the 


to the windward to 
all clofed. 
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Soule of Feet. 
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No. 6. The fection and elevation of the {mall light-Roufe. . .. . 


_ As this light-houfe is to he conftruéted upon fimilar principles with that of the great 
ene; and the difference of dimenfions being affigned by this general defign, itis pre. 


~ fumed that a more particular defcription of the parts will be “unneceffary, when reference 
is had to what precedes and fucceeds relative'to the great one, “= 


13 
No. 7 Defign for one of the ten iron ftanchions that form the ee and fupport 
the roof of the Janthorh, drawn at large, 


his, with reference to what'is explained concerning No, 5; es pi Dest 
m what is upon the face thereof. 
No. 8. Plan and fection of the fire-cage and hearth, 
This is fuppofed to be fufficiently explained with what*is upon the face thereof. 


No. 9. Plan of the foundation, 


pon the outwatd and i inw ard circles of si a kitb of wood a 


ies aa ba whole intermediate {pace ene the piles ia to 
edge fetters,- of 9 inches in depth, fet edgeways, i cl * 
d about Hallifax ; thofe are to be well rammed down with rammer in 
he > manner of a pavement, taking care that thofe fetters that will be ee 


kirbs may be fomewhat fuller than the pile heads, that the kirbs may =e b 


y upon the fetters as upon the piles: this done, the joints wal 
“made of lime and fand made fluid with a proper SuRTsry of water, 
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diftributed, C the hatchway for the facks to go up into the Janthorn, anfwerabl 
fack-hole or pipe defcribed No. 2. H thews the place of the afh-pipe, pe the 


Inthe plan of the {tore room floor, G is the fack-hole, and H the ath-pipe, th 
and weft windows blank. ae cat 


N.B. The doorway or hatchway had better be nearer the wall, as well in this as j 
the floors above. in 


No, 12. The dwelling-room floor and chamber-floor. 


‘After what has been remarked on No, 11. it is only neceffary to obferve that there 
being two oppofite chimnies in the dwelling-room, they may be ufed the one or the 
other as beft fuits the wind; in the chamber-floor the north and weft windows are fup- 
pofed blank. 


No. 13. The upper chamber-floor and pipe-room floor 


Will be fufficiently explained from what has been already remarked, the north and 


weit windows in the upper chamber being fuppofed blank as in the chamber below, the 
pipe-room windows all open. 
J. SMEATON, 


The foregoing explanatory obfervations were fent to London for the approbation 
of the Corporation of Trinity Houfe, a copy of which was by them returned, in 


order to be returned to Mr. Tompson in their Common Seal, to which was fub- 
joined the following. 


 Trinity-Houfe, London, March 21, 1767: 


ff Thefe explanatory remarks and obfervations upon the defign or plan of the two 
new light-houfes to be erected at the Spurn Point, the Matter, Siiadene and Affiftants 
of the Corporation of Trinity Houfe of Deptford Strond, do hereby, under their Com- 
mon Seal, approve of, and do appoint the fame to be carried into execution, purfuant 
to the a&t of Parliament paffed in the fixth year of his prefent Majefty’s reign. 
By order of the faid Corporation, 


Cuaries WILDBORE, Clerk.” 


ESTIMATE 
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ESTIMATE of the expence of building two Light-houfes, with proper conve- 
niencies, upon the Spurn Point, as defigned by Joun Smeaton, Engineer, from 
the orders and direétions of the Honourable Corporation of Trinity-Houle of 


Deptford Strond. 
Eftimate of the great Light-houfe. 


To cafting, piling, and fetting the foundation, as per plan, - 5 = 
To brick-work in the building, = = + : * by 
‘To ftone-work in ditto, - - = rs = = a 


'To carpenters work in ditto, s - F + e bs 





To iron-work in the lanthorn, 4 = = 100 If 4 
"To ditto in the balcony rails, - - = ~ 65 6 8 
‘To ditto in the fire-place, w ith 2 cages, - : = 30 8 0 
'To ditto in the building, - = 5 3 a 62 15 4 
Total of iron-work, - - 3 - = = 
To plumbers-work, covering the balcony floor with lead, - - 56 19 3 
Fo ditto in ciftern and pipes to bring rain-water from the roof, - 15 60 
———— 
Total of plumbers-work, — - - - - = a 
To glazing the windows of the rooms, zs 4 es 5 00 
Jo ditto in th Janthorn, rs * 5 = 5 12 5 0 


Total of glaziers-work, = = . Z 


houfe, - 





The great light-houfe, as per eftimate, - 
The finall tight-houfe, eftim ated at 3 of the expence of the great one, 
The ftone platform between the two houfes, - 
The brick wall round the greater light-houle, 30 yards diameter, with carriage and fimall door, 
and capped with {tones - 
Ditto round the finall light-houfe, 27 ¥' 





ards diameter, but being more expofed, eftimated at ditto, 


and difficulty of fiuation, 10 per cent, Upon 


To the above allow for accidents, contingencies, 


the whole, - a 


N. B. Nothing is allowed in the above eflimate on account of fupervifal, 


I. 


London, February 21+ 1767+ 


= 
fo 
= 
3S 
pon Oy 
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This eftimate was authenticated by the board, under their common feal, and with if 
following teitimony + ¢ 


« This Eftimate of the expence of ereéting two new light-houfes on the Spurn Pring 
the Mafter, Warden, and Affiftants of the Corporation of Trinity-Houfe of Depiforg 
Strond, do hereby, under their common feal, approve of, and do appoint the fame to 
be carried into execution, purfuant to the att of Parliament paffed in the fixth year of 
his prefent Majeity’s reign. 


By order of the faid Corporation, 


Cuarves Witpzorg, Clerk.” 
Trinity-Houfe, February 21, 1767. 


(Duplicate. C. W.) 








ADDITIONAL Remarks and Obfervations, touching the conftruétion of the 


Light-houfes upon the Spurn Point, as approved of by the Honourable Corpo- 
ration of Trinity-Houfe, Deptford Strond, London. 


Defign No, 1, Being the general plan. 


Tt is mentioned that the light-houfes are to-be placed at the diftance of 300 yards 
center and center, and in a direction S. E. and N. W. by the.compafs, in refpect to 


each other; to be joined by a platform of ftone, the conftruétion of which I propoled to 
be.as follows : 


To be compofed of EWand Edge natural-faced flags, 2 feet in breadth and 4 inches 
thick ; to be fupported by a pavement or fetting of brick on the edge, and 3 bricks 
lengths wide, to be well beat down with a paviour’s rammer, the ground being firlt 
Jevelled and confolidated by ramming: the hand-rail to be 34 inches fquare, fupported by 
pofts of 44 inches and 6 feet long, fet in the ground, fo that the rail may not be more 
thang feet above the furface of the flagging. ‘This timber is fuppofed to be of Riga fir. 


; The circular brick wall round the great light-houfe, faid to be jo yards diameter, 
that is, out and out, I propofe to fond at the depth of 3 feet, or thereabouts, below 
the mean furface of the ground, but if at a lefs depth, a ftratum of gravel can be 
found tolerably compaét to found upon it, The bottom, when opened, to be cae 
jidate 


. 
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Jidated by ramming, and the firft ground courfe to be 3 bricks Jength broad, fet upon 
the edge. and driven down like a payement; then two courfes upon it to be laid flat- 


ways, as common, in mortar, of 24 bricks wide; then to be carried up of two 


pricks till a foot above the ground; then to be raifed to 8 feet 8 inches high above 


ground, and to be capped with ftone 4 inches thick: this, if the undertaker chufes, 
may be of Elland edge flagging, with the natural faces, but hewn true to a joint and 
regular border ; or with any other kind of ftone, fuch as ufed about the light-houfes 

g' B 


that will bear the weather: me capping to project about 2 inches on each fide, and to drip 
towards the outfide, to be laid on w 


Joire, or any other lime of equal qu 





ith mortar made of lime from Barrow, in Leicefter- 


: y for water-works. The body of the wall to be 
built with lime from Houghton, near Ca/tleford, York/bire, or any other of equal quality. 





The fmall light-houfe circular 


wall to be founded as the former, but the mortar 
courfes on the 3 bricks length on edge fetting; to be raifed 24 bricks thick to t foot 
above ground, and then 2 bricks to 8 feet 8 inches above ground, and covered with 
4 inch capping like the former, without any projection on the outfide, and about 2 
inches within, but laid fo as to drip outwards, the outfide brick breadth to be walled, 
and the capping to be laid on with Barrow lime, and the reft walled with Houghton, and 
both walls to be grouted or run with liquid mortar every four courfes, 








The area of thefe two courfes between the light-houfes and the out-walls fhould be 
paved with good bowlers, fo as to refift the wheels of carriages carrying coals. This 
article has not been particularly confidered in my original eftimate, otherwife than in 
the articles of contingencies. 


Defign No. 2. Being the fection and elevation of the great Light-houfe. 


The external and internal circle of piles in the foundations are, as drawn, intended 
to be 10 feet long, and 10 inches diameter at the heads, and the internal piling of 9 
feet long, and 9 inches diameter at the heads; but both thele dimenfions to be varied 
according as the ground proves on trying it with piles: the piles here fuppofed are of 
oak, elm, beech, or alder, but may be of Riga fir, or any other kind of red wood fir of 
equal quality for duration under ground, in which cafe, if fquare 9 inches will do for 
the kirbs, and 8 inches fquare for the internal piling, the length being fuppofed the 
fame as before. 


The thicknefs of that part of the fhell of brick-work marked 2 feet, is filppofed 
34 bricks, and that marked 1 foot 7 inches of 2 bricks thick ; the bricks in the vate 
eing 


fe seco 
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being made larger than thofe in the fouth, ir was fuppofed they might probably in 
walling make thofe thickneffes fpecified, but at the fame time it was not propofed to 
have bricks made on purpofe, but to be walled with the common fize of bricks ufually 
‘made in that part of the country, but they fhould not be lefs than the ftatute-thick. 
nefs for Loadon; and, N.B. wherever a difference in the dimenfions of the bricks, the 
thicknefles aligned to the feveral parts cannot exactly tally ; it is the outfide meafure 
which is to be preferved, unlefs particularly dire€ted to the contrary. The fort of 
bricks propofed to be ufed is what in the north are called water-bricks, in contra- 
diftinGtion to ftock-bricks, but thofe to be pa ticularly hard and well burnt. 


It was propofed to build the whole with Houghton lime, or other good ftone lime of 
equal quality ; but I am of opinion, that, confidering the expofure of the fituation, it 
will anfwer a better purpofe to have the outfide bricks in breadth walled with Barrow 
lime, leaving the undertaker to make ule of what lime he chufes for the internal parts of 
the wall, being {tone lime good in its kind, and well tempered ; and that it will be bet- 
ter to allow the undertaker whatever difference there may be in the value of both forts 
together, if any, when uled inftead of Heughtcn lime for the whole, than that this pre- 
caution fhould be neglected. The whele of the infide to be walled fair, and to be 
grouted at every fourth courfe. The undertaker to be allowed to ufe, if he pleats, 
either fea water, or fuch as can be obtained by digging a well upon the fpot, as he fhall 
chufe ; and to prevent any damp in the dwelling-room it will be proper to be ftoothed, 
Tathed, and plaiftered, (the plaifter being made up with frefh water) which will be a far 
more effectual defence againft damp, than any difference that can arife from the quality 


of the water in the out-walls, having found that goo.l mortar binds as well with falt 
> water as frefh, 


N.B. This article of ftoothing and plaiftering was not confidered in the original 
eftimate. 


In regard to the ftone-work, all the parts that require large flat {tones will be beft fup- 
plied from Elland-Edge, or from Cromwell Bottom quarries, which are of the fame quality ; 
but In regard to the ftone-work for door-cafes, window-fills, fteps, the air-pipe mouths, 
and girdle ftones, to compleat and cramp that courfe together, with the mutules and 
facia compofing the balcony floor and bafement of the lanthorn, as there are number 
of good quarries in the neighbourhood of dire, Calder, and Dun, as well as at Sunder- 
land, which afford the proper materials, the undertaker fhould have the choice of get 
ting them where he can ferve himfelf with moft advantage, being obliged to furnith 
good ftrong ftone, an. fuch as will endure the weather. 


Inftead 
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Inftead of lintells on the infides of the doors and windows, they are propéftdito be 
arched with brick. 


The timber every where to be made ufe of is fuppofed to be the beft Riga fir, or other 
red wood fir of equal quality, for the refpeétive purpofes, except where the fort of 
wood is particularly expreffed to be of a different kind. ‘The doors between room and 
room are propofed to be trap-doors, and the afcent between room and rcom to be {trong 
ftep Jadders of equal width with the door-ways, the fides to be at leatt 8 inches by 14, 
and the fteps not to exceed 8 inches rife, and the ladders not to {tand fteeper than an 
angle of 45 degrees where the place will properly allow it. 


The windows of the rooms to be of clean well feafoned Englifh oaks they are defigned 
to be fimply a frame, whofe outhi 





e circumference is 3 inches by 2, and the infide bars 
of {tuff 14 by 2 inches; they are to be fixed up againft a check made by the projection 
of the outward bricks, and fatened by a pin, fo that the whole frame may be taken 
out at pleafure, in order to air and ventilate the rooms, when occafion fhall require, 
and the weather admit: there is a fmall error in the original drawings, in regard to the 
manner of forming the window-fole ftones, wherein the check is reprefented on the 
outfide, and that, for the fake of keeping out and venting the wet, ought to be within 5 
and as this matter cannot be fo eafily deferibed in words as to prevent all uncertainty, 
J have added a drawing, intituled No. 14, wherein the particulars are expreffed more 
at large. The glazing of all the room windows fuppofed to be of common clafs ; Ca 
clear opening of all the windows, when the frames are out, is 2 feet Leah 2 pas 
6 inches high, the pipe-room windows excepted, which are to be 2 feet wide by 2 fect 
high. 
Their number will be as follows + 


In the fmith’s fhop, E. W. and N. 3) 





In the ftore-room, N. and S. 2| All the reft blanks, with arches and fole 
In the dwelling-room, E. W. N. andS. 4|  ftones to preferve the regularity on Pe 
In the pfimber N. and S. 2 i outfide, and to be opened afterwards, 





In the upper chamber, N. and S. 2} need fhould happen to require. 


In the pipe-room, E. W. N.S. 4J 


Defians, being No. 3 and 4 being fections and plans of the Janthorn and pipe room. 
st i i e placed two 
r E ‘indows may, with more advantage, be plac 
Upon No. 3 1 obferve; that the win y Ie 
eee of bricks higher, or nearer the pipe mouth-holes, that above the propofed lining 


for it wi further fecurity, be proper 
with plate iron; of the receptable for the arches, it will, for furthe ty _ 
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to line the whole infide of the wood-work, compofing the upright tube, with double 
tin-plate, and to extend the fame the breadth of a tin-plate within the ait-pipes, j 


The ftones mentioned to be laid between the pipe-mouth ftones, marked g asin 
order to form a chain courfe, are fuppofed to lay upon the fame bed as the cap-ftones 
of the air-holes, and to reach to the outfide, wanting only one brick’s breadth, that j; 
they will be 1 foot 6 inches up and down, and 1 foot 9 inches infide and out, at afi 
extreme breadth; the whole of this courfe to be of ftone of a firm quality, and 
double cramped upon the upper furface with cramps of 2 inches broad, = an inch 
thick, and 14 inches long, and to be put in hot, and buried in:a b dy of lead: 
facia in like manner, compofing the balcony floor, to be cramped with a double 
cramps fixed in the fame manner, the joints thereof to be filled, and very carefully 
pointed with cement made of equal parts of Barrow lime,.and pozzolano or {miths 
forge fcales: the aperture or crown of the arch to be fet round with an arched circle 
of ftone of g inches thick, and the height of a brick’s length. 


the 
fet of 


The top of the balcony rails to be at leaft 3 fect 6 inches above the floor, and 3 feet 
hich in the bars, which are to be of 1z inch thick, and 100 in number in the whole circle, 
and the upper and under circle conneéting them to be 3 inches broad and £ inch thick ; 
this circular railing to be fupported by 20 ftuds leaded into the facia, and turned with a 
crutch at the top'to take the lower circle of the railing without any other fixing thereto 
than the weight of the railing. 


The lower*fell of the lanthorn frame to be fet in putty, made of white lead and oil, 
the upper fell of ditto to be covered with a kirb of wood bolted down, to be cut to a 
proper bevil for fupporting the ftone roof; this kirb to be oak; the chimney to be 
compofed of five pieces, and to be hooped with two ftron 


& hoops round the whole, of 
3 inches head and § thick. : 


N.B. Iwill be neceffary to cut a fmall half circular grove under the facia, to prevent 


the wet from following the under fide to the wall. The door in the balcony from the 
lanthorn to be of oak. 


DefignsNo. 5.and7. The former being a plan and upright of one of the window-frames 
for the lanthorn,.and the latter a defign for one of the 10 caft iron ftanchions that form 
the windows, and fupport the roof of the lanthorn, drawn at large. 


Upon 
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Upon which I have to remark, that the window-frames are fuppofed to be made of 
the beft clean dry Englifh oak, put together with white lead and oil, and glazed with 
the beft crown glafs, each frame to be fixed in place by 32 ftrong wood fcrews, and by 
two fmall bolts, that take the crofs bars; and that all the iron-work, together with the 
fcrews, bolts, &c. and window-frames, are to be put together with white lead and oil, 
the whole being firft painted twice over when tried together, and afterwards two coats 
when fixed in place. 


Defign 6, being a fection and elevation of the finall light-houfe. 


Whatever has been or fhall be obferved regarding the great light-houfe, that will apply 


to the finall one, is to be applied thereto, except what is particularly fpecified by the 
defign or in writing to be otherwife. 


The piles under this light-houfe are fuppofed to be of the fame dimenfions, and in 
number proportionable to the circumference of the circle of their refpective bafes, the 
ftone fetting between the piles to be of equal depth and folidity. 


Tt now feems more eligible to make the room above the vault a ftore-room, and to 
put the two fire-places into the room above, in order to conyert it into a dwelling- 
room, to be {toothed as the other. 


The floors to be twelve-inch beams, and common joiits 4 by 5. 


The height of the mutules are intended to be 6 inches, and the height of the facia 12 
inches at the edge, and to rife £ an inch at the lanthorn, to be double: cramped, as alfo 
the chain courfe at the air-pipe holes, asin the great light-houfe. 


The number of windows in the fmall light-houfe as follows : 


‘The room above the vault N. 1) The reft walled blank, with arches 
The chamber and dwelling-room E. W. N.S. 4 and fole flones, as in the ora? 
The pipe-room = - - - E. W.N. S. 4 Jlight-houle. 


Open windows 9 


N.B. The windows of the rqoms and pipe-room to be of the fame dimenfions as the 
great light-houfe, 
Vou. I. 


Mm This 
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This light-houfe is propofed to be furnifhed with bellows of a proportionable fize 
thofe of the great light-houfe; but I apprehend the bellows in both light-houfes may te 
omitted till it be feen whether the fire may not have a fufficient draught in calm weather 
by fetting all the air-pipes open, without working the bellows, for unlefs they are ne. 
ceffary they may be cumberfome, and may at any time be added. 


The fack-hole pipe is reprefented as broken off at top, not only in this elevation, but 
in that of the great light-houfe, the part of the arch wherewith it unites being that fup. 
pofed to be removed from before the eye, but in reality thofe pipes are to be made to 
unite with the proper opening through the arch for the fack to pafs through up into 
the lanthorn. 


The balcony rails are, as per defign, to be the fame height, and the iron of the fame 
thicknefS, as for the great light-houfe, but the number of bars to be only 80, the height 


‘of the lanthorn in the glafs to be the fame as the great light-houfe, and the caft-iron 
ftanchions the fame. 


Defign No. 8, is a plan and fection of the fire-cage and hearth, upon which I have 
to remark, that it {eems more eligible that the brick-work that fupports it fhould be 
faifed about acourfe higher, in order to bring the lower ring of the cage even with the 
top of the {tone bafement of the lantharn ; and N. B. the {paces between the eight pillars 
that fupport it are to be clofed with milled plate iron} thick, one fide ‘being made to 
open with hinges and a latch like a door, in order to clear the grate. 


Defign No. 9. is the plan of the foundation; to which I fhall add, that the kirbs, 
being 10 by 6, are to be of oak, elm, or beech, but that the internal piles are, as al- 
ready mentioned, to be varied in number, fize, and difpofition, according as fhall appear 
upon trial by driving after the ground is opened: the foundation here fpecified being 
fuch as appeared proper upon fuch trials as were made in prefence of the gentlemen of 
“Trinity-Houfe, Deptford Strond, when 1 had the ‘honour of attending them there. 


Defign No. 10. being a plan of the vault’ or bafement ftory, there is nothing to add 
but that the dotted lines upon the points E. W. N. and S. fhew the places of four ait- 
holes to ventilate and give light into the vault. 


N.°B. ‘I apprehend it may be more eligible to make the entry-doors to op‘? in- 
ternally. 


Design 
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Defign No. 11. is a plan of the fmith’s fhop; floor to be flagged with natural-faced 
filland-Edge flags, well jointed and laid; the two openings B C”having a ce 
round them, are to be covered with loofe lids (with a ring in the middle) made ea 
double thicknefs of oak plank of 14 inch clinched together; the middle hole, though 
marked 3 feet, need not be larger than the other, viz. 2 feet 6 inches. * 


The gibbet E to be of oak, and to have q rope of a proper length, with guide 
pullies for hoifting facks of coals out of the carts, feparate from the rope for hoifting 
coals to the top of the houfe, each rope to remain reeved, and ready to be applied to the 
barrel of the machine as occafion fhall require ; the machine to be made with an iron 
wheel and pinion compleat *. 


In the ftore-room floor the door-way, upon the whole, may, in this as the reft, re- 
main in the place fhewn in the plan; the beams to be 14 inches fquare, the joifts 4 by 
8, and the joifts on each fide the door-way to be 6 by 8. 


Defign No. 12. contains plans of the dwelling-room and chamber-floors, wherein itis 
to be remarked, that the girders lay alternately crofs of each other. 


In the dwelling-room is propofed two fireplaces, that either may be made ufe of as 
the wind blows; the funnels are to be carried up in the walls, and laftly carried to the 
outfide, and to be terminated like a-cup by corbelling or overfetting the bricks near the 
top; thofe funnels to terminate at or about the height of the middle chamber-floor, 


Before the chimnies are to be two hearth-{tones of Elland-Edge natural-faced flags of 2 
feet broad at leaft, and 5 feet Jong; each fire-place to be furnifhed with a grate or range 
fet in {tones that will bear the fires the girders of the dwelling-room floor to be 13 
inches fquare, and thofe of the chamber 12 inches fquare 5 the joifts the fame as the 


ftore-room. 


Defign No. 13. is added to thew the relative fizes and difpofition of the floors, and 
feems to require no further direétions than what is upon the face of it: the girders of 
the upper chamber-floor being 12 inches {quare, and thofe of the pipe-room 1 3 inal 
fquare ; the common joitts being 4 by 8, and the door-way joifts 6 by 8, like all the 
other floors. 


© The bellows and anvil are not fappofed to be farnifhed by the undertaker. 


wees ern: 
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‘ ‘The iron-work for hanging the doors as follows : 
Ser 

_ The double doors for carriages to be 9 feet clear width in each of the circular Walls 
to be hung upon well-made loops and crooks, not lefs than 81b. loop and crook toe. 
ther; the crooks to be leaded into ftone inlaid in the wall, and the loops to be fixed to 
the doors with {mall {crew bolts. Thefe doors to be made with proper bars and faftenings 
to hold*them open and keep them fhut. The fimall doors in the circular wall 2 L fee 
clear width, anfwerable to the platform from houfe to houfe, to be hung with loops and 
and crooks of 5b. per loop and crook, and leaded into ftone with proportionable latches 
and bars. ‘The vault doors to be hung upon the fame loops and crooks as thofe {pecified 
for the double doors of the out-walls, and fixed in the fame manner, with each two bars 
or bolts of 41b. each bar, and a lock to each door. The entry doors to have the fame 
loops and crooks as fpecified for the {mall doors in the circular walls, with each a lock, 
bolt, and latch of proportionable ftrength. The crane doors and balcony doors to have 
loops and crooks the fame as the out-wall fmall doors, with each a bolt of proportion- 
able fize. he trap doors to the floors to be hung upon good HL hinges of at leatt 
10, or T hinges of 13 inches, with one bolt of a proportionable fize. 


All the doors to be plain batten doors, except the two entry doors, which are fup- 
pofed to be done with fomewhat more neatnefs; all the out-doors to be of whole deal, 
and the trap-doors, on account of lightnefs, not lefs than 7 thick when worked; all 
the doors and floors to be planed and fhot clear of fap, and to be lathed, tongued, or 
rebated together. 


The article of painting was not confidered in the original eftimate otherwife than by 
the general article of contingencies; but itis propofed that all the outfide wood and iron 
work be painted with at leaft two good coats, which has not been already {pecified to be 
done with more; ail the fafh-frames with white lead and oil, all the iron-work with white 
lead and oil made of a dark lead colour with lamp black, and the doors, &c. with good 


 refpeét to the lead covering of the balcony-floor (which was propofed to be done 
ad of about 101b. to the foot) in cafe the joints are well cemented, as has been 
Tam of opinion, on reconfidering this article, that the lead may be omitted; 
the roof of the lanthorn and floor of the balcony will be greatly annoyed with 
foot and coal-duft, infornuch that it is probable but very little of good frefh water can be 
collegted, it Madurese lead pipe and ciftern may alfo be omitted, and in lieu thereof 
“that the undertaker furnith each light-hovfe with a good ftone trough or ciftern, to hold 
Beak, ‘ ‘ ; at 





and as 
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at leaft two hogfheads each, properly fupported on brick-work, with a cover to each, for 
depofiting fuch frefh water as fhall be brought from the main land; and alfo to cover 
the hips of the lanthorn roofs with lead; and as in the above articles of lead-work to be 
omitted, there will be a deduction of 72/. 55. 3d. in the original eftimate upon the great 
Jight-houfe, and 54/, 3s. 11d. upon the finaller one, it may be reafonably expeéted that 
thofe fums, making together 126/. gs. 2d. will fully compenfate every article of addi- 
tional expence which was, not fully confidered in the firft eftimate, or has on this revilal 
been fuggefted. 


I beg leave further to obferve to this Honourable Corporation, if they can admit both 
the light-houfes to be fomewhat altered from the places marked out in the plan No. 1, 
that is to go upon the fame line about 80 yards more to the N. W. in order to bring the 
fmall light-houfe more out of the way of the feas in time of ftorms at high water, that 
it would be a means of preventing unforefeen expences in the protecting the out-works 
of the fmall light-houfe from the effects of fuch infults; and this appeared to me the 
more defirable when I was upon the view of the temporary lights (in order to make an 
eftimate thereof) as {ome derangements had happened to the platform and coal-yard near 
the finall light-houfe by a ftorm happening ata great tide. 


Aufthorpe, May 9, 1779. J. SMEATON, 








The REPORT of Joun Smeaton, Engineer, concerning the ftate of the 
Light-Houfes building at the Spurn Point, under direftion of the Trinity 


Houfe, Deptford Strond, London. 


HE beginning of December laft I was at the Spurn Point, ae bo 

{tate of the works carrying on there by Mr. TAyzor, and pase: aa age 
of the leffer light-houfe was erected, and the Janthorn complet i a 
and ready for receiving the glafs, all the naked floors in, and ee Sass pane 
for receiving the grate; fo thar, exclufive of the balcony-rails, the glals; 


finifhing, this light-houfe may be confidered as erected. 


i time 
The foundation for the circular wall round this houfe has alfo been for fome 


laid, and brought even with the furface of the ground. na 
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The great light-houfe was alfo then raifed five courfes of bricks above the fq 
timber floor ; both which floors were in place, and the arch of the coal vault com Aa 
as alfo the ftone ftairs up to the fmith’s room floor. Resa, 


The height of the greater light-houfe above it’s foundation was then 44 feet 6 inche; 
and near 40 feet above the ground, which is fomewhat irregular. fe 


The bricklayers were then at work, and as it is faid there is feldom any froft at the 
Spurn Point, itis probable that the brick-work done in winter may become even more 
folid than what is done in fummer. The brick-work of both houtes is ome hat 
rough, but as Mr. Tayzor feems very careful to have the courfes properly aren 
or run with liquid mortar, I have no doubt of the firmnefs of the work, and which, 
at a very little diftance, has all the effect upon the eye that can be expected, 


On examining his ftores upon the place, I found all the timber floors prepared 
together with a large quantity of boards planed and tried up ready for the floors, fears 
air communications, &c. fo that I apprehend, taking the work done and Prereraticns 
upon the place, as they appeared upon my view the beginning of December laft, in 
part of the whole, that 1000/, in addition would compleat the two light-houfes according 
to the contrac. ¢ 


Mr. Tayror applied to me to have his extras fettled, that is, the additional piles 
in the foundations, and depth of building, occafioned by the foundations being lsid 
Jower than the plan, and fome other things that will be due to him; but I told him 
tbat as there might yet be others before he had done, it might be as well to fettle all 

_ the extras together; to which he did not object. 


Mr. Tayror has made a greater progrefs between the laft and the former vifitation 
than in any former period, and, if not cramped for men or money, I fhould expect to 
fee the light-houfes compleated for ufe in the courfe of the prefent year. 


The variation of the Point is become ftill more favourable to the prefent ficuation 
of the buildings than in my laft reprefentation. 


Mr. Tayuor remarked to me a new fand that the fea appeared to break upon * 
low water, being due eaft from the leffer light by the true meridian, and at about 
mile’s diftance; this 1 remarked to fome of the gentlemen of the Trinity Houle on ™Y 
return to Hull, on fuppofition they would more circumftantially inform themfelvess 
and acquaint this Honourable Board therewith. 


London, 29th March, 1774. J. SMEATON: 


| 
| 
| 
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REPORT upon the Lower Light at the Spurn Point, by Joun Smeaton 


Engineer. 


ROM a view of the works at Spurn Point, taken the 25th of April, 1776, it 

appears to me, that fince my reprefentation, by letter of the 22d of January laft, 
the beach has confiderably increafed, not only in breadth but in height, and not only 
jn the frontage of the low light-houfe and low temporary light, but for half a mile at 
leat coaftwife towards the north eaft. 


Since then a cargo of Hazlecliff {tone has been depofited at the foot of the low light- 
houfe, upon the bricks reported to have been there depofited in the faid letter, none of 
which appear to have been ftirred from their place; but as the cover of Hazlecliff fone is 
not fully compleated, I have now ordered a further quantity, in order to compleat the 
fame. A great part of both bricks and ftone are buried in the beach, that a more 
favourable courfe of wind and tides have brought before the work as above mentioned ; 
fo that, from the above ftate, it appears, that as things have taken that favourable turn 
that was wifhed, and hoped for as very poffible, the low light-houfe and low temporary 
light are not now in the imminent danger that they appeared jn in January laft; and 
as there is now a greater appearance of probability that the lower light-houfe may 
become and continue ferviceable for fome years to come, I am of opinion, that che beft 
way to turn the work out of hand, and to give it the belt chance of continuance, will 
be to rebuild that part of the circular wall that the fea has taken down, and, to give 
it agreater depth and dimenfions than before, to make good the ground talcen away in 
the court-yard ; that will then again be inclofed folid with Hazlecliff fone, and alfo to 
depofit a quantity of Hazleclif {tone round the circumference of the new wall outfide, in 
the fame manner as is now done round the foot of the building ; and lattly to conftruct 
fome grynes of fafcinery, oF {take and rice work, upon the beach, on a me the 
building, in order to catch and detain the beach, in a manner eee pe 
praétifed upon the coaft of Sufex, in the frontage of Romney Marfh, &c. is " oe 
from circumftances turning out favourable for the prefent, are to so we fa a 
advifeable. Yet the opinion will remain valid that is particularly oe acmaal 
8th, gth and 11th paragraphs of the faid letter of the 22d oS tian - 
by the {ketch of the gradual changes i “e pe ae ae eee: me: a 

ear 1766, remitted in my letter of the 24th of January, ""™ Se : 
ee being in a ” ieee {kate of wafte to feaward, the fandy beach com: 


fe ei cen awa 
pofing the Spurn Point mutt follow it, and confequently the ground being taken away 
o 


fae ; -efore indefenfible, but at much 
behind the light-houfe, it will be Jeft an land, and therefore 1 greater 


foo 4 


greater expence than that of building a new houfe, even of the fame Conftrudtion . 
but that, confidering the fluétuating ftate of the coaft to feaward, that it feems ie 
advifeable to exhibit the lower light, whenever the prefent one fhall fail, by means of 
a machine light-boufe, built upon the fame principle as the prefent temporary high light 
and that by way of provifion for the conftant exhibition of the lights, for the benefit and 
fafety of navigation ; that, in the mean time, the prefent large temporary light machine 
(as foon as thofe lights are ordered to be ftruck) be removed into the line as near the 


low light-houfe as fhall appear convenient. This is the general fenfe and meaning of 


the paragraphs in the letter above referred to, and which ftill appear to me equally 
neceflary now as then appeared ; but I now beg leave to add, that if the Honourable 
Board of Trinity Houfe, Deptford Strond, thall think proper to order the rebuilding the 
circular wall, and the defences or out-works above mentioned, that it will then be 
impofiible for the fea to render the light-houfe unferviceable fo fuddenly as not to give 
time to do fome bufinefs. If it fhould be liked better, the large temporary igh 
machine may be taken down, repaired, marked ready for putting up again, and fafely 
depofited under cover, ready to put up, whenever, by the fea’s deftroying the out- 
works, it shall appear advifeable and neceffary ; but yet, as the timber and iron-work 
thereof have already been expofed for feveral years to the weather, it is my opinion 
that they will laft as long, when expofed in the fame manner, as if put under cover. 


Auftborpe, 30th April, 1776, J. Smzaton, 


ESTIMATE for rebuilding the part of the wall of the low light at Spurn Point, 
that was taken away by the fea, and defending the fame, as per Report. 


ee 

To thirteen rods of brickwork, at 10/, - - : ms s od o 0 
‘To timber and piling under the foundations, - - a - 55 On 0 
To Hazxlecliff ftone, infide the wall and out, 360 tons, at 65. 8d. = - 5 120 9 9 
To clearing foundations, - - - - - as - * PeecOn 0) 
To gryne-work of fafcinery, - . - - - > - Hew otehaeatd 
ee 

Neat eftimate, - - - . he Ct TS 

To 40 per cent. contingencies upgn the whole, - Zon O Lmao, 

Week ae 

Lh | eT 

: a 


ESTIMATE 








{[ 273 ] 


ESTIMATE for taking down, moving, and re-ereéting the great temporary 
light, and placing the fame in line of the other two light-houfes, 





To taking down, 5 c P > = . 3 Lalani 
Removing, = = = : F - . . - 
Repairs that may be wanted, 4 a a = 9 ™ 1 0 0 
New foundation, fo as to be moveable, ° A A 25. (Oem 
Re-ereéting the fame, - - - = - = eerie 
Neat eftimate, - - = * 60 0 0 
To 10 per cent. contingencies, : 2 G0 a0 
ed 
f. 6 “a 0 

Aufthorpe, 30th April, 1776. J. SMEaTon. 


ESTIMATE of what I have further ordered as neceffary to compleat the light- 
houfes at Spurn Point, 


A copper funnel for the great light-houfe, to be fixed in the fame manner as that of the low Load 


light, and of a proportionable fize 5 this, after deduéting the value of the prefent funnel, 
- - - 18 0 0 


. a: note - 5 10 © 


to be returned, - Si ~ — 
To fixing, (crews, bolts, &c. - : s 


New caft-iron fire-hearths, poffibly may come to about - - tig 38 5 2 0 
Some partitioning in the {mall light-houfe pipe-room, in order to make it convenient to 
lodge in ; an addition to the afh-pipe; and feveral {mall jobs that I fw neceflary, and P g 
ordered when I was there laft, about . . . . - ro 
——. 
fenrsynareee 


. SMEATON. 
Aufthorpe, 2d January, 1777+ J. SMEat 


The. 
Vou. 1 Be 
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The conclufive REPORT of Joux Smearox, Engineer, concerning the spur, 
ey =e anata 


wh yet one ephightehonfes. 0. 


IN confequence of Mr. Tayzor’s letter of the goth of March laft, acquainting me 
that ‘every thing Thad ordered, as well extra as.contract work, was done, I vifited the 
lightshoufes, at Spurm Point, upon the qth of April, and finding that the capping of 
the detached circular’wall ofthe lowér light was compleated, which for fome months 
bt had been the only thing wanted to the completion of his contract works, I gave 
im ‘a certificate accordingly, of which I advifed the Board by letter of the 2oth of 
April; and alfa therein mentioned, that having ftaid the night of the 7th upon the 
Spurn, that the large copper funnel then fixed'upon the great light-houfe compleatly 
anfwered the end, as the Jeffer one fixed upon the low light had done before, fo that 
Both lanthorns would go through the whole night, without any neceflity for cleaning 
during the night; and that both lights appear exceedingly brilliant, and the heat with- 
in the lanthorng is proportionably lefs. Thefe are, in faét, very great and effential im. 
provements, both in regard to the light itfelf, and the advantage of keeping them, and 
therefore directly tending to keep the expence of maintenance as low as is confiftent 
with the goodnefs of the light neceffary to, be exhibited; and which, as thefe light- 
houfes differ materially in conftruétion from any before erected, are matters that 
en oy be adjutted by ate aE but which being once brought to bear, 
Will be a’ model or example. for the erection, of others. On examination, 1 found that 
the grates I had ordered for the.new hearths, being as much too. fmall and narrow as 
the original ones were-too large and wide, the light-keeper (being by trade a finith) 
; had made one for the great light-a meditm “between the two, which had anfwvered, not 
- only for the Stee co Aiba Sana he Sunderland coals, which, as 
De 


the Board did not approve the_difpofal thereof, was become the more neceflary.s but 


the lefs lights grate being too narrow to burn the Sunderland coal, I thought proper t0 
orderanother grate alfo for the leffer light, by means whereof they faid they could burn 
one third-of Sunderland with two thirds of Stone coals ; and, according to this rate of con- 


mption,ithty had as many of the Stone coals as would Jaft til), Midfiirhmer,: (of which 

care to apprize Mr. Corruine, the agent,) and as many Sunderland coals as 

t feveral years. Indeed the Sunderfand coals are much in the way, as, by 0c 

‘oal vaults, the Stone coals have been obliged to be lodged in the yards, 
ach damage by being expofed to the rains and the frofts. 










+ 
"| 
deal of graveh and beach had been laid on before thesleffer 


n had happened in the Point; in fhort, that things 
nei appeared 
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ap eared in as tenable fituation in every refpeét, as they had done twelve months before 
when I advifed the rebuilding the wall; and though, according to the accounts I have 
fince received from Mr. Tayror, more beach is ftill laid on, and matters appear ftill 
more promifing, yet, as in the great ftorm at N. E. that happened in February laft, 
the whole of the Hazlecliff rubble was difperfed from the S. E. fide of the wall for 60 
feeérubning; and though much pains and care appear to have been taken by Mr. 
TAvLOR in collecting and replacing the fame from time to tite, yet the total {tock laid 
6utfide the wall has been upon the whole confiderably diminifhed ; and as {torms of this 
Kind muft be expected every winter, and there does not appear to me, though a tem- 
porary defence, any thing more likely to be effectual, or to afford a better chance of 
faving the building fora term of years, without going into expences that, cannot with 
any propriety be fupported, as being greater than the éxpence of the building itfelf; I 
would therefore by all means recommend that for the prefent year 150 tons of Hazlecliff 
ftone be gor to the place teady to be applied as heretofore, that is, as it may be wanted ; 
and as I have no doubt but that Mr. Taytor, while he remains an inhabitant of the 
Spurn Point, will not be wanting in his beft endeavours to apply thefe {tones to the. beft 
advantage for the defence of the buildings, I would advife the application thereof to be 
put under his management until Mr. Corturye Can fall upon fome more eligible per- 
fon. Yet I mult do Mr. Tayxor the juftice to fay, that exclufive of fuch delay and 
difappointment as has arifen from other perfons, that in his own perfon I think him 
ftriétly honeft and induftrious ; and I apprehend it is very poffible that after they have 
fot into a way of ufing the ftones ina leffér Body, and occafionally as they are wanted, 
that 100 tons annually may fuffice, I mean till an extraordinary revolution happens, for 
if that cafe I don’t apprehend that 1000 tons would be effectual. 


“1 have already acquainted the board that the high light machine being erected upon 
the line, it can in two hours be lighted, fo that no damage can happen to navigation by 
any failure of exhibiting proper lights ; and as the machine is placed upon ground walls, 
by continuing thefe walls, and getting the machine upon rollers, it can with great eale be 
drawn further within land, whenever the wearing away of the coaft fhall require it, 
. a ; J. Smeaton. 

st 
Auftborpe, June 23, 1777+ 


-P. S. The running out and shaping of the point infelf' was, when I was there Jatt, much 


in the fame ftate as it was in the year 177440 


Nn2 The 





{ 276 J 


The Report of Joun Smeaton, Engineer, upon the ftate and condition of the 
low light-houfe at Spurn Point, pointing out the moft likely means of preferving 
the fame at a moderate expence. 


IN the year 1766, I attended a deputation of gentlemen of the Trinity-Houfes of 
Depiford Sirond and of Hull, who were alfo attended by Capt. Mircuztr, who Was 
fuppofed to know the coaft the beft of any body: he had peevioufly fet up marks for 
the placing of the light-houfes, according to his own opinion; the line of direétion was 
the fame in which they now ftand as to the points of the compafs, but was more in. 
land, that is, further from the Point than the line upon which the prefent buildings ftand, 
Tt was then obferved by the gentlemen, that the removal of the prefent light-houfe was 
on account of its being too far from the Point; and as the Point appeared to be in. 
creafing, and going out further and further yearly, that the new light-houfes might not 
foon become again neceflary to be removed and rebuilt, it was defirable to have them 
as near the Point as poflible, as the probability was, that they would by the increafe of 
the Point leave the houfes more and more within the land. The only difficulty then 
feemed to be, whether the buildings could be fo founded as to ftand upright upon this 
gteat bed of fand, if built fo much nearer the high water mark, upon which I faid I 
could undertake to make foundations upon any part of the bed of fand, fo as to enable 
the buildings to ftand upright upon their bafes, provided they were out of the way of the 
immediate ftroke of the fea; and as it was univerfally allowed. by all prefent that the 
land was increafing there in every direttion, there could be little danger of a direst at- 
tack of the fea upon either building, and therefore the gentlemen ordered marks to be 
put down in the line on which they now ftand, at the diftance of joo yards from each 
other, and which line was then only-115 yards diftant from the extreme point at high 
WACK Upirice nse ee et 

Tt was not till the year 1771 that the buildings were begun to be erected, when on 

revifiting the Point { found that it had fo much increafed in /engtb that it projected at 
high water mark 280 yards further out than it did in the year 1766. The land had alfo 
‘increafed on the fide next the Humber, but had fhewn a very apparent diminution to 
feaward, It had been determined tu begin with the {mall light-houte firft, which being 
alefs ponderous building, if any difficulty fhould arife in making a foundation, it might 
bea | arning, and thereby furnifh the means of conquering the difficulties that might 
attend the larger and more ponderous building. 






oe ergy \ Under 
=~ 55 
= oa 


So Dnt 


Nope al 


Under thefe circumftances of the Point's having lengthened 280 yards in five years, it 
did not feem at all prudent to carry the line of the building further from the Point than 
had been direéted, nor, on account of the diminution to feaward, to carry it further 
out; but finding room on the fide next the Humber, 1 advifed that they fhould be car- 
ried 80 yards further towards the Humber, upon the fame line, then originally they had 
been propofed, and accordingly the foundation of the fmaller light-houfe in queftion 
was laid 80 yards more inland than originally marked out, being there no lefs than 90 
yards within land from high water mark, which feemed to be a very ample allowance 
for the incroachment of the fea, that hitherto was not fuppofed to be any other than 
cafual, and that therefore in all probability would increafe again on that fide as well as 
the reft: I alfo on this account ordered the foundation of the building to be furnifhed 
with a greater number of piles than originally intended, Having never been at the 
Spurn otherwife than by water, previous to the laying the foundation of the leffer light- 
houfe, it was not till that building was confiderably advanced that J had an opportunity 
of remarking the progreffive effect of the fea upon the coaft, which my See 
nies by land during the progrefs of the work gave me an opportunity of ae n the i 
year 1772 the great light-houfe was founded, and though there appeare no ae ) 
i F the land on that fide, yet by way of precaution I advifed it to be fet only Go 
.. its farft i 1 i vards the Humber, inftead of 80, which kept it 
yards from its firft intended pofition towards the 2 5 a pee 
further from the Humber than according to the former po ition, : 
* ai bee fecurity, I ordered this foundation to have an additional number of piles 
inden in i vi f thefe buildings, I not only re- 
in like manner as the former. During the carrying on 0 she ae 
— that the fea was making gradual approaches ae al 
was wearing away the folid land of the coaft for many ee ae 
however, its progrefs was not fuch as Sai Ae ps Ch a nero 
ftorm happening in January, 177° bei +t of the foundation of the circular 
the land as to take away the ground from under a part 0} ae 
Wl, which occafioned one half of it to be bear down; and wa nes 

Bente ; iJing upon which the main building ftood ; pee 

as to lay bare a palace ee aber oF panies arft fourding, it malt 

recaution o : 
as. a net way ; however, there did vot happen the leaft fhrink. 


ilding with all the expedition that could 

Eaereireitg mk oe Re Sete forming a flope spa the pt 
i‘ Ota a advance of the {pring the fea rather caennere me 
“1 sceeeal “sear therefore, from the gradual wafting of the w a a - 2 
“Skea aig ate defence to this building but what would de oe aa 
ee ia he land away round about it, and as this co} i 

ifland, after the fea had taken the : 
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done but at:the expence of fome’thoufand pounds, a much greater expence ¢} 

would ereét a new building, I therefore advifed, as the cheapeft defence Bere, eee 
made, fo as to give it the beft chance for-a time, to rebuild the circular wall ee 
it as deep as we were able at a moderate expence, and fetting it upon pit, ee 
rdunding tle wall alfo with a flope of Hazlecliff {tone, and, as a dernier refort me 7” : fur. 
large temporary light machine in the line of the two buildings, 30 yards he : re& the 
of the finaller light-houfe more inland, and to repair and fit up the farne feat) : a 
ing, attwo hours warning, fo thatin cafe any fudden or violent ftorm Din cen “sha 
houfe unfit for fervice, recourfe could immediately be had to the machine light ‘gh the 
tinue the duty, all which was executed in the courfe of the following frre, eke 


The beginning of the year 1777 there happened another violent ftorm at N. E. whi 
the work fuftained without any other derangement than thaz a part of the RG tone 
Jaid on the outfide of the wall was difperfed ; therefore, after feeing the effects of this tt iat 
I left it as my laft advice, that “ as ftorms of this kind muft be expected ever ae 
there did not appear to me (though a temporary defence) any thing more likel we 
effectual, or to afford a better chance of faving the building for a term of years fain ; 
out going into expences that cannot with any degree of propriety be fupported 4s S 
greater than the expences of the building itfelf,) than.a proper application of Haze er 
{tones ; 1 therefore recommended that for the prefent year (1777) 150 tons of od 
{tones be got to the place ready to be applied as heretofore, that is, as it may be wanted 
apprehending it is very poffible that after they have got into the way of ufing the honk 
i alefs ial and ann as they are wanted, that 100 tons annually might fuffice, 

at-is, till an extraordinary revolution h i , 
presales et appens, for in that cafe I don’t apprehend tha 


; “Atthe fame time I obferved, that the high light machine being ereéted upon the line, 
itcan in two hours be*lighted, fo that no damage can happen to the navigation by a 
failure of exhibiting proper:lights ; and as the machine is placed upon ground walls, by 
continuing thefe walls and getting the machine upon rollers, it can with great cae be 
drawn further within land, whenever the wearing away of the coaft fhall require it. 


Anpilborpe, 27th June; 1778» 


shal bas 


J. SMEATON 


The 





[ 279 ] 


The REP ORT of JouN Smeaton, Engineer, concerning the fituation 
of the Mills and Bleach Field at Waltham Abbey in re(pect cf water. 


* elie bleach field is at prefent fupplied with water, without diverting any water 
from the mills, as follows ; the ditches are filled by the water from thé Bar river. 
which in time of flufhes rifes high enough to fill them, which flufhes are ahh, 
twice a week in the drieft feafons ; the water for wafhing is the water that conti 
makes its way down the barge river, and in the drieft feafons, when the mills keep the 
water below the top of Sir Wirt1am WAKE’s turnpike, the leakage thereof is found 
fufficient for the purpofe, as I am informed. 


When the navigation is diverted from its prefent courfé, and this turnpike rebuilt, or 
fomething in lieu thereof, to hold up the head of water for the mills, it is apprehended 
that the turnpike may then be made fo water-tight, and the leakage thereof fo fmall 
as not to change the water of the prefent barge-river with fufficient fpeed, to anfwer the 
purpofe of wafhing the linens; nor can the ditches be then fupplied with water as they 


now are for want of the flufhes. 


But the ditches may be fupplied with water by a bore running continually out of the 
Waltham Abbey mill-pond, and the wathing may. be fupplied by a bore running con= 
tinually (or in the day-time) from the new-conftructed turnpike or food-gate this will, 
be a fubtraction from the mill’s water, but yet may be done 
and the Abbey mills very inconfiderably ; on 
ill be great gainers in point of water by the 


however, fo far as it goes, 
fovas not to affect the powder-mills at all, 
the other hand, it will be proved that both w 


alteration. 


Having, with the affiftance of Mr. YEomAN, Engineer, carefully viewed, mealured, 
and: calculated the quantity of water difcharged at Sir Winuram Wawe’s turnpike in 
the drie(t {eafons for pafling the barges it appears to amount ft confiderably more than 
14. * millions of cubic feet of water weekly, which, reduced, to an average of the whole 
week, will amount to 1429-4 cubic feet per minute, flgwing continually, and which 
would fupply a bore or round hole in-a:plank of 233 inghes diameter, wholes center-is’2 
feet below the furface of the water in the head from whence it is fupplied s this is cer- 


: rat ‘ -ch mutt continue fo long as the 
tainly a very great lols of water to th and which ig 


e mils, HHU I 
prefent flate; t whereof ‘will be faved'to vk 


navigati in i e gre ar 
navigation remains in its the greateft-} P 


mills jointly by the aleration. 


. oe 
* The number comes out 14,408,875 cube eek per week. 2 
of, The quantity expended by the new navigation will not be above 3‘; 


to do the bufinefs. 
Let 


part of the prefent 
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Let us now examine what will anfwer the purpofes of the bleach-feld: 
puted the quantities of water taken in for the fupply of the ditches week] a : 
the information of the owner, I find it amounts to 140000 cube feet, a according to 
of 14 cube feet per minute nearly, which will be fupplied by a hole ees 4 uae 4 BE the Tate 
FUpOINS, conftandy, made in a brafs or copper plate of +. of an inch ie se 
center is placed 1 foot below the furface of Waltham Abbey mill-pond hick, and 


ng com. 


Meter, 
whofe 


_ The fupply of water for wafhing, fuppofing it done in the open rive 

would be confiderable ; but as the width of the ftream, when barges mh 

way, may, without detriment to the difcharge of the flood water, be rece x 

eens a i ae an as abies it will follow, that 4 B; the aa 

y part of the leakage may fipply is Te i a jee ee fe 

not be an tooth part of that at prefent, and greater oak Lea 
i] 


Pp: ey may n. 1 ate Wi pent Wi ul y fr 
es 0) T lay be in, we Ww aicula at O} in ll f 
i f repai ih Di 1 MW calculate hat ig ill pply, iuppo 1D, 


aS at prefent, 


ae never dee when contracted as above, appears to be 135 cubic feet 
» which will be difcharged by a hole ina brafs he 
; : or copper plate of 7 4 inc 
diameter, the center being placed at 2 feet below the furface af 4 fill one) aie 


This quantity, with the former for the ditches 
x » makes 149 cube fee! inute; 
ot er at the turnpike by the flufhes being ann t Hs eae mn 
seal cgi pales fh - oa navigation. Fence it appears, that upon the whole, at 
eheaebiityen Leste : < prefent water loft to the mill by the navigation will be 
trifing in proportion to th eld amply ferved: hence, though the whole object of lof is 
ei ee Saar a gain; yet there appears amethod by which the waters gained 
ills, : ee : Cay divided; for if an additional bore be allowed the powder- 
Gietihied, Gt asiche 7 inch bore at the turnpike, each property then will be equally 
Pe cscisen ts the water of the bore taken ftom Waltham Abbey mill head would other- 
meee at the mill, there ought to be no equivalent to the powder-mills on that 






ing Poin Soe Pe biti ali avoid fractions, I will fertiol» + part of 
part will go.to ¢ cna 4 spol being wholly deduéted from Waltham mill, 
eS a 4 9% part to Haltbom will 


The 


| 
| 
| 


Teese 


The Waltham miller on this occafion, as ufual, may not think he has his due, becaufe 
: e ha: , bec 
e ot get in i s his nei i 
he will not get in the very, fame proportion as his neighbour; but let us examine what 
he will get, and then his right to complain will be better judged of, 


en I meafure e mill’: f edne H 

Wh nI meaf red the mill’s draught of water on Wednefday the 13th inftant, I found 
the mill expending at the rate of 1087 cube feet of water per minute, and, as the miller 
faid, was capable with that water of grinding and finifhing about 4 bufhels of wheat per 
hour; and he further faid, that in fhort water times he frequently had not the average of 

gi 

that water to go conftant for the whole 24 hours; the quantity faved will therefore be as 
follows : 


The average of water expended by the navigation per minute being 14294 


éube feet, and the half of this being {uppofed due to Sir WILLIAM Wake, Fr. 
will be - 3 = = E a 2 = eta 
From this deduét the whole water for the bleach-field, - -- 149 
Saved to the miller by the alteration, befides fupplying the bleach-field, 565% 
pel 


Which appears to be more than 7 of the water that he is in dry feafons poffeffed of, 
and fufficient to make an addition to his grinding of 2 bushels an hour conftantly; fo 
that inftead of being injured, he will be greatly benefited. 


But as fome water will always leak at the turnpike, and as it is probable fprings arife in 
the channel of the river, I apprehend a bore of 6 inches, at 2 feet under the top of the 
turnpike, will be a fufficient fupply for the wafhing, and the equivalent will be moft 
properly adjufted either by applying a new opening, or by widening the prefent one at 


the loweft orifice belonging to the powder mills. The fize or widening of the prefent 


opening, if that method of adjuftment is approved of, 1 fhall be ready to compute, 


London, May 16, 1767. J. SMEATON. 
+ for the bleach-field wafhing, is computed 


N. B. ‘The computation of 135 cube fee 
feet per minute in @ channel of 9 feet wide, 


upon a fuppofition of the waters moving 10 
and at an average of 8 inches deep. 


_ Vou. I. 


REPORT 
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REPORT on Waltham Abbey Powder Mills, refpecting navigation on 


: the 
river Lea. 


FE, whofe names are underwritten, having, the 27th of February, 1771, infpected 

the powder-mills of Waltham dibey, belonging to Boucuizr Warroy, Ely; 

as alfo the feveral works of navigation from Rammy Mead lock to King’s Weir, upon the 

river Lea, in order to examine how far the faid mills are, or may be, affected by the 
faid navigation works, are of opinion as follows. 


uft. That the faid mills are confiderably affected in their going when the water js 
held up by the new ftop, called #7alham ftop, fo as to make more than 3 feet, which 
is efleemed navigable water, upon the threfhold of the lower gates of Waltham lock. 


ad, That the faid mills are affected, though ina lefs degree, even when there is 3 
feet, and not more, of water over the lower gate threfhold of //'altham lock. 


gd. We alfo obferve, that the faid mills are affected by the water-courfe leading from 
the faid’ mills to the river, being not fufficiently clear of gravel, weeds, &c. 


4th. It appears that the faid mills become alfo affected by the paflages for the water 
at Mr. WaAxnron’s weir, called the corning-engine weir, not being fufficiently ample, 
in confequence of the circumftance above mentioned. 


Upon the foregoing matters we propofe and recommend as follows. 


1ft. That a ftone fhould be firmly put down in a confpicuous place near Waltham 
ftop, to mark the height of 3 feet water upon the threfhold of the lower gates of 
Waltham lock, and that the keeper of the {top fhould have ftriét orders from the Com- 
miffioners of the navigation at all times to draw the gates of that ftop, fo far as to 
prevent the water rifing there at any times above the faid mark, unlefs requefted for 
the fake of navigation to the faid. mills, or the town of Waltdam Abbey, and unlels in: 
time of floods, when all the gates being drawn will not prevent it. 


od. After Mr. Wanton has cleared the obftru@tions in the water-courfés leading 
from his mills to the river, that what obftru€tion to the going of the mill ftill remains, 
be relieved by enlarging the water-way at the corning-engine weir, which we 2 of 


Spinion will be done by an additional conduit or paflage of 10 feet wide, its floor Ns 
¢ 
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be Jaid as low as the floor of the faid weir, and to be furnifhed with a draw gate or 
pointing doors to pen the water occafionally, fo as to enable the barges to pafs to the 
mills.as at prefent; and as this enlargement can only become neceflary by the water being 
pent at Waltham {top too high for the powder-mills, even at 3 feet above the lower 
gate fill of the faid Waltham lock, we are of opinion that this alteration fhould be made 
at the expence of the navigation, 


Having alfo infpected Jones's turnpike, we found it not only out of repair, but 
materially defective, as the gate could not be fhut down within fome inches, and there- 
by a great quantity of water fuffered to go down the old barge river, to the detriment 
of the mills aforefaid, as well as others dependant on the faid head of water. Refpect- 
ing which we are of opinion, that the faid turnpike fhould be kept in good repair, on 
account of the faid mills, and that the particular defect of not fhutting down fhould be 
remedied as foon as poflible. 


We are informed, and believe it to be true, that the bargemen going downwards, 
after having paffed the aqueduét lock next King’s Weir, and taken the quantity of water 
neceffary for paffing them through the fame, frequently craw, a further quantity to keep 
them forward, by which means an unneceffary quantity of water is brought down the 
canal, whereby the faid mills are not only detrimented by the Jofs of water, but ae 
navigation itfelf; for befides impairing the banks of the canal, the _ 
helps barges going down obftructs thofe going up: it feems therefore iat en 
proper orders fhould be given to the perfon having the care of the new ftop o} 4 
Weir, or otherwife to prevent thefe abufes, 


7} J. SMEATON, 
London, March 27, 1771+ 


The 
Oor 
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"Phe REPORT of Josn Smzaton, Engineer, upon the flate of the river ie A 
tion, fo far as the mills abrealt of /Valtham Abbey canal are affected an 
; - Ye 


PRIL 3, 1779, atthe defire of Boucnter Watton, Efc 

‘ - J q; owner of th ; 
mills at Waltham Abbey, 1 viewed the ftate and condition of the river Lea a. 
from and inclufive of the lock upon the cut next below Waltham Abbey cut or a. 
by the courfe of the faid canal to King’s Weir, and found the fame as follows. ee 


38 All the locks conftructed without walled chambers, by which means not only mut} 
more water is neceflarily expended. at each lock for the paflage of every veffel mitts 
paflage of the vefiels themfelves are proportionably retarded by taking more time t al 
and empty. a 


‘The head gates of all the locks within the above diftvict were fo confiderably leaky 
ageinft which the water ought conftantly to lay, except during the time of veffels ulti, 
that 1 could not eftimate the conftant leakage at lefs than one of Mr. Watton’s rl 
ftreams, which in confequence in all dry feafons is loft amonglt the three fets of mills 
abreaft of this cut,.viz. Enfield mills, Waltham. dbbey powder-mills, and Waltham abbey 
corn-mills, and which wafte of water alfo retards the paffage of the vefitls, and which 
retardation, as well as wafte of water,, is alfo.increafed in cafe the tail acs are out of 
brilers as I have reafon to fuppofe they are, the tail gates of the lock near the head of the 
cut_next below Waltham. Abbey cut, which was the only lock through which I faw any 
veffels pafs were very much fos 7 i 


The: wraltes of water above fpecified, though very material to the mills, are yet very 
trifling in proportion to the walte that will be occafioned, in cafe what I was Peroried 
of be really the praGtice, as I have reafon to believe it is, viz. that veffels going down 
very frequently, if not always, after the lock is emptied, and the veffel is let Shane the 
level of the lower canal, draw the clouglis or flakers of the head gates, and leave them 
both running a full bore of water, the fame as while the lock is filling tiasrier to make 
a current down the cut to eafe the horfes, and help them forward sae their paflage; 
leave them: running without returning to fhuctkem, fo that in fact they rua till fome 
erfon has occafion to fhut them, and during this time,. which is indeterminate, 4 
) of the whole river when water is fearce will pafs this way, and be loft 
vementioned:; it being a rule that what is loft at one lock, will alfo be 
bnithe: fatae canal, or head of water. ‘This isa practice that ought 
red, as befides a damage of indeterminate magnitude to the mills, 

as M 


itn 










¢ 
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jt is a very great and manife(t detriment and hindrance to the navigation itfelf; b 

whatever fmall benefit it may be to the eafe of paffage of veffels going ee a eee: 
greater hindrance to veffels going up; and when it happens, as Be frec baat! be oo 
cafe, that when any of the reaches of the canal or heads of water are pe: se fan 
above; the veffels going up will be prevented navigat ns through the fame, and dull 
wait till thofe reaches are filled, by letting the water down from above in the canals, or 
till fupplied by the currency of the river Lea in the open river ; which hindrances éi the 
navigation itfelf very greatly furpaffes any advantage that can be drawn from the Bathing 
of the veflels downwards, . 


Thefe evils therefore are worthy of remedy merely for the facility of the navigation 
jtfelf, but as relating to the mills, which can only have the furplufage, will be very de= 
{truétive in dry feafons ; and, I believe I may take upon me to fay, very contrary to the 
idea wherewith the improvements were firft framed before the laft A&t-of Parliament was 
applied for. 


For remedy whereof, as far as regards the firft, viz. the wharfing up of the lock 
chambers, it is very: difficult to be done now in a fubftantial manner with brick, as it 
will occafion the ftoppage of the navigation for the time ; but th.y may be wharfed up 
with piles, planks, and land ties, keeping the navigation open; and where any of the 
locks fo far fail as to need the water to be taken off, they may be wharfed with brick, as, 
tp be fubftantial, tliey fhould have been done at firlt. 


ad. As the mills are more immediately hurt by the leakages of the lock gates, than 
the navigation, the mill owners and leffees (hould have power to repair the leakage of 
fe repairs to the truttees of the navigation, in cafe they do not: 


lers: 


the gates, and. charge tho 


do iton competent notice given by the refpeétive mil 


gd. The practice of fafhing I'do not fee any adequate remedy to» prevent, bat by 
Having aman or lock-keeperto attend each lock, by which the malls can be affedted,. 
with a propervhut to fkreen him from the weather; and two-men will be neceflaryin cafe 
the navigation is unreftrained to all hours of the night; which men, as they become 
neceffary by the mifapplication of the bargemen of the proper mode and utenfils of navi- 
gation, and being alfo for the Benefit of the navigation, fhould, as it feems to me, be 
paid by the navigation, or a tax Jaid. upon the bargemen 5 but being for the fecurity of 
the millers, fhould be chofen or difmiffed by the mill owners or leffees immediately in- 
terefted. Thofe men (it being made their duty fo to do) will prevent much weat and: 


tear in the wle of the locks,. and by attending to keep, the refpective heads of nae - 
atly 
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ftantly full, with as little wafte as poffible, will thereby fave much more time 
bargemen in the courfe of a voyage up and down, than they can poffibly a . the 
mifapplication of the water. : Y any 


I mutt alfo obferve that the banks in many places are too low and too weak, fo tt 
when the water goes over them it cuts them down in gullies, and this will meer, 
during the continuance thereof, occafion an extraordinary wafte of water through ee 
whole of fuch canals. aie 


I alfo viewed the old turnpike, called Sir W1rrram Wake’s turnpike, which, before 
the navigation was altered, was ufed as a pen of water, by means whereof, and through 
which the navigation paffed, but now is of no other ufe but to open in time of floods 
and to be kept fhut at all other times, to pen up water for the fervice of Waltham Ay 
powder-mills, and corn-mill, as heretofore, and which for that reafon fhould be kept fae 
from unneceffary leakage. When I faw it, by temporary repairs, it was fufficiently 
tight; but as it appeared to me, its main timbers and general ftate of repair and ftrength 
was fo much impaired thatI fhould not be furprifed if the firft great flood of the Lea fhould 
take itaway, in which-cafe both the fets of mills at Waltham Abbey would be deprived of 
their water ; it therefore feems, that though it is by law to be repaired at the navigation’s 
expence, yet being no longer neceffary thereto, it would be proper for the owners of 


thefe mills to take the rebuilding and future repairs upon themfelyes upon a moderate 
allowance from the navigation, 


Aufthorpe, April 17, 1779. J. SMEATON. 
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To the Truftees of the River Lea. 


The REPORT of Joun Smeaton, Engineer, refpedting the alterations 
made at Sewardjion mill, fo far as they concern the quantity of water 
taken from the river Lea, as alfo the lofs fuftained by Sewardfon mill 
by an alteration made at Enfield lock in the year 1781. 


AVING received no commiffion from the Truftees of the river Lea to determine 
any thing betwixt parties, I take the opportunity of reporting my opinion, as a 
profeffional man, upon the premifes. 


On Saturday the 26th of Oétober laft 1 carefully viewed and examined the mill of 
Sewardfton, as a\fo the prefent ftate and condition of the gage fluice called Enfield lock, 
by which water is taken to Enfield rill. 


Refpecting Sewardjtox mill, and hearing what is alledgediand- agreed on both fides, in: 
point of fact, is, that it has undergone no alteration except that of laying the floor of 
the corn-mill conduit lower, and the conftruétion of the water-wheel correfpondent 
thereto; that the fell or threfhold over which the water iffues, as well as the width of the 
gate, remains the fame ; this alteration, therefore, I am of opinion; will have the effect 
of grinding more corn with the: fame: quantity of water, but not of requiring more 
water to grind the fame quantity of corn, andto the height to which a miller may lift 


his gate or fhuttle, I can conceive he can. be under: no reftri€tion: 


The mill being tried in my prefence, with a full, head of watery. it appeared to dif 
patch at the rate of upwards of 100 quarters of wheat per week. 


I alfo took an admeafurement of the quantity of water ufed while working at the rate: 


abovementioned. 


Jd lock, being now reftored:to its former ftate be— 
onof Mr. WHisLer 5. and comparing this with a 
cafterwards authenticated: by Mr. NicHoLts, 
at the time when the water was diverted? 
rtion than formerly 5 lifays, 


I examined the prefent ftate-of Enjei 
fore the alteration, and.to. the farisfacti 
model produced by Mr.. WisLER,, and 


as carefully made by him from meafures taken 
into Lnfield-cut,, in favour of the navigatiom in a greater propor a 
comparing this model with the ftate of the lock: as { found it, icappears to me, 

Rs 


: eal di 
‘ A ‘Lriv: ‘ confiderably. more water (over an 
would. go into Enfield cutor mill river at. that time y Aci 
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above what ought to have gone through the proper gage) than was taken by Sewardp 
mill to grind above 100 quarters per week, as above fpecified. “y 


But as at the time of the complaint the waters ran fo fhort that it was impoftible to 
have kept up his mill-head to the height | faw it, and therefore could not have ground 
the fume quantity of corn with the fame quantity of water, Mr. Wastes lays his ac. 
count in his ability of only difpatching 50 quarters per week had the water been un. 
difturbed; but reduced in the manner it appears to have been, he actually difpatched 
but 20 quarters per week, thereby lofing Zend fide 30 quarters per week of what he might, 
and would have done, agreeable to what hevhas ftated in his cafe of the i4th of Fe. 
bruary laft, addreffed to the Truftees of the river Lea, 


As therefore it does not appear to me that Mr. WutszEr has made any alteration 
that enables him to take’ more water thai he is entitled to; and as there does not appear 
any thing that fhall checque, fo as to-reduce the quantity of grinding Joft per week, but 
rather that from the above circumftances Mr. Wu1sLeRr’s ftatement of 30 quarters per 
week appears probable and well founded, I therefore fee nothing that ought to hinder 
the admiffion of that quantity loft per week. 


The whole length of time ftated in Mr. WursueEr’s cafe of 12 weeks and 5 days! 
don’t find controverted, which he reduces a fortnight on account of the time the gages 
were fhut down for cleanfing the navigation; but as during this time he would have the 
whole water of the river Zea, he would be enabled to maintain a full head, notwith{tanding 
the drinefs of the feafon; and therefore in that fortnight could difpatch above 200 quar- 
ters, that is, above 100 quarters more than the ordinary rate for a dry feafon if the water 
had been divided betwixt Lyfeld: mill and himfelf, as ufual. This 100 quarters will 
therefore compenfate the lofs of 3o quarters per week for three weeks and two days, 
which, applied as a further fet off, will reduce the whole time that the lofs of grinding 
continued, to feven weeks and three days. 


Refpecting the rate at which he charges the lofs of grinding, viz. 9/. per week upon 
30 quarters, that is, at the rate of 65. per quarter, or of gos. per load, a price that I 


apprehend to be very far beyond the ordinary accuftomed price of grinding in that dif- 
triét of country. 


This is not to be doubted, that about the time of the hindrance mentioned, there ca 
was known in man’s memory fo great and long-continued a drought, and therefore al 


mills being fhort of water, there would be a great want of meal at the Londo mar se 
an 


————rrreree 
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and thofe who ground their own corn (as it is alledged Mr, WatsueR does) and could 


get it to mar 


ket, would doubtlefs get extraordinary profits; but as on this head no evi- 


dence was laid before me, and it being a mere matter of traffic no ways determinable 


by rules of 


engineery, I muft of neceffity refer this point entirely to the Truftees, to 


fatisfy themfelves by fuch evidence of the faét at the time, as hall further occur, or be 
Jaid before them, 


It has been obferved to me, that the mouth of the mill-ftream of Seward/ton mill has 
been widened, contrary to a claufe in the Act of Parliament, which allows that every 


part may be 
the other har 
confequence 
there is no re 


made wide enough for navigation to Sewardfon mill, which widening, on 
nd, has been denied as to the mouth, 1 can therefore only fay, it is of little 
to the navigation of the river if wide enough at the mouth fora barge, and 





raint as to the depth. This reftriétion as to the mouth feems to have been 


introduced as a fecurity to Enfield mill, that drawing fromm one common pond above Ex-, 
field lock, Sewardfton mill fhould not get more than its fhare. 


Aufihwrpe, 


Vor. 1. 


November 12, 1782. J. SMEATON, 


To 
Pp . 





% [ 290 J 


To the Truftees of the river Lea. 


The REPORT of Joun SMEATON, Engineer, refpecting the lof of 
grinding fuftained at Tottenham mills by the leakage of the lock gat : 
from the year 1778, till April, 1781. pe 


AVING. received no commiffion from the Truftees of the river Lea to deter. 
mine any thing betwixt parties, I take the opportunity of reporting my eats, 
as a profeffional man, upon the fubject before me. ; 


Being favoured by Mr. Wysurp with the ftate of his demand upon the Trutte 
of the river Zea, I find it confifting of various articles; but fo far as my judgr a 
may be fuppofed to be of ufe upon the fame, it muft be in thofe articles betas 
charge for lofs of grinding at thofe mills during a term, from the year 1778, to the ay 


April, 1781, occafioned by a needlefs lofs of water, arifin fi ifrepai 
1 ccafio 5 rom the difr Tot- 
tenbam \ock during that time. — 


In this account Mr. WryeurD particularly ftates the lofs from the goth of October, 
Mg to the od of April, 1781, according to notice given to the Truflees of the 
iofs he then fuppofed himfelf to be fuftaining, viz. at the rate of 5/. 105. per week. 


Th 5. f ‘ i 

ka ee time intervening being 22 weeks, from this he deducts 7 weeks that he 
i u y upplied with water, there then remains 15 weeks, wherein water was loft in 
that period, which, charged as above, amounts to 82/. 10s. 


oe evidence was adduced to invalidate Mr. Wy nvurp’s charge refpecting the Jength 
Ls ee i very fatisfaétorily proved, that not only during that par- 

f years before, the lock-gates and flakers had been ¢x- 
ceedingly leaky, and out of repair, and alfo had been mifufed, and great quantities 
of water expended to flath boats over a fhoal, that had remained in the tail of the cut 


pe its firft being opened, till deepened 20 inches by Mr. Gryxx, in April 


Pres Soe being defired to exhibit fome teftimony, whereby it might appear that 
itl ie 5/. 105. per week was properly founded, Mr. Bass, his prefent mill- 
ght and foreman, alledged, that it was the gencral opinion of himfelf and millers, 

= that 
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that the leakage of the lock-gates was as much as would drive one pair of ftones. 1 
further teftimony Mr. Wynurp produced a paper, faid to be extracted from his eee 
at the defire of one of the Commiffioners, by which, comparing what the mills had 
done for 12 weeks after the 20th of June, 1730, with what they did in. the fame period 
fucceeding the 20th of June, 1781, after the lock had been repaired, he finds they did 
more by 30% quarters per week in the latter year than the former, though it mutt be 
acknowledged the year 1781 was a dryer year than the year 1780. é 


He lates, that in 12 fummer weeks, 1780, they ground 1029 quarters 
average, per week, = = <n 
Ditto, - - 178, 1395 - ou 





Difference lot is  Q% got 





Upon which (as a fact) Mr. Wyaurp reafons thus: if, when we ground 84 quarters 
per week we loft 30, in grinding double that quantity they mufl have a double lofs, 
and in a triple quantity a triple lofs, and fo on ull they came to five times as much ; fo 
that when their grinding amounts to 5 times 85, or 425 quarters per week, their lols 
amounts to 5 times 30, or 159 quarters. 

The different grindings being therefore averaged thus: 


I 85 loft 30 
2 170 60 
5} 255 oo 
4 340 120 
5 times 425 150 


5) 450 (90 quarters per week will therefore be the average lof, 


divide by 
: amounts to 61 10s. 6d. per 


amounting to 18 loads, which, at 75. 3d. per load, 
week. 


Now Mr. WrsurD, in reafoning upon the fact above ftated, takes it for granted, 


that becaufe a greater head of water which enables them to grind He corn, eae 
alfo more leakage, he fuppofes them proportionable, fo that when they can gr ~ 

there is five times the leakage; but this is a very evident miftake, 
ble follow of water, they grind 425 quarters, the 
il] only increafe beyond what it would be at the 


ordinary fummers head of 4 feet 4 inches by + part of the whole, fo ae e upon pa 

ing 85 quarters, they lofe go, upon 425 they will only lofe 36, and the average 

quarters per week, that is, 6 loads 3 quarters. 
Pp2 


times as much corn, 
for if with a 6 feet head, and fuital 
leakage through the fame apertures, W 


Mr. 


will not exceed 33 
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Mr, Wysurp’s mode of reafoning upon the fubjeét, he feems himfelf a 

‘purfued to its extremity, was leading him into an incongruity, for, fays eet, if 
grind 500 quarters per week, we don’t mind the lofS of water fo much,” he ae 
when grinding 425 they were reckoning themfelves to lofe, and Bis re though 
150 quarters, amounting, at the above rate, to rol. 175. 6d. rer week : ili for 
they could do 75 quarters more, and, according to the fame {cale, would lok. yet, When 
ing of 264 quarters in addition, their lofs would not then be worth Rake. a 


That the lofs of 33 quarters per week cannot be far from the truth, will appe 
examining fuch collateral circumitances as have occurred. ila 


According to the teftimony of Meflrs. Berner and Rocers, and alfo of 
Frencn, who affifted them in examining the gates in queftion, by defire of tl a : 
tees; (which they did the 24th of March, 1781) the whole value of the fev * Ng 
ings, according to their eftimation, and the water difcharged thereby Pa at, 
the quantity requifite to grind a given quantity of corn, (as deduced oie ‘ ‘tq 
mient made by myfelf upon this mill) could not amount to more than one ' hers 
day 5 but as the gates were doubtlefs then as carefully fhut-to as the Be ianeme asi 
aes difrepair would admit of, which could not in general be the cafe Deehtbtihd by 
a r i 
ee a i ae from the fame circumftances of difrepair, always ne 

xperiment as made in their extream degree of tightnefs. 


Tee 8 been fully afcertained and agreed, that during this ftate of difrepair of 
bi sia ee on serartiines be 15 minutes in filling, and that it was 
f 0 draw the head-gates open by the tracking | i 
‘ing done by fimply drawin DEA bythe cc, nd 
ig them open, and fometimes b f 
that at fuch times, accordin ini Se eel ha che on. 
& to the opinion of Wit . 
wie LIAM BANNISTER, who pre- 
ceded Witi1am Bass as foreman at thefe mills, the water of the lock ie wa le 


yelled by about 4 inches: he fpeaks of thi imati 
Was aan, Gant ar s of this, however, by eftimation of the eye, not 


WG ses a ee agreed to haye been more leaky than the head-gates ; had the 

the oe iis site leaky than the head-gates, we may well fuppofe that 3 

apa Heteae ave been fufficient to have brought as much water through the 
3 othe upper gates, as would have fupplied their own leakage. 





Now the quantity 
difference SRY ie would be vended by the two upper flakers upon 
Kee Jevel, will be a given quantity, and will be equivalent 
> to 
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to the leakage of the upper gates at thefe times, and this checked with th i 
water ufed for grinding a given quantity of corn, as before-mentioned an - 
the grinding of 94 quarters per day: but as it was not neceffary for ie tis 1h ‘ 
been always drawn open in this way, this appears to me to have been the eed ff iis 
the other way, it is therefore fair to check the refult obtained this way with =i i” 
from the experiment of Meff. Berner and RocErs, viz. : pee, 
When the gates were fo leaky as not to level within 3 inches, lofs — 
tight as per Meff, Berner and Rocers, to lofe but : = 


Sum 10 





Half will be the mean 5 


$s 





- avaiearn oe lois btained wi 
So) that the average lofS thus obtained will be 54 quarters per day, “or 36% per week, 
which call 37. 


And again, if we check the average refult obtained from Mr, Wynwrn’s expeti« 


ment, viz. - - - 33 quarters’ per week, 


Againft the average refult lat colleéted - - 37 
Sum. 70 


Average of the averages 35, that is 7 loads, 
which at Mr. Wyeurp’s prices, ftated at 75. 34. per load, is al. 105, gd. per week, 


and which, in my eftimation, will be fo near the matter as not materially to injure either 


patty. 
£.2 105. 9d. per week, then, for 15 weeks is £.38 15 34. 


The idea of the millers, that they were lofing as much water at the lock as would work 
ave no reliance upon ; had it pafled 


I mutt in this place obferve I can hi 
have had fome comparative no- 


a pair of ftones, 
d opening they might 


through an orifice in one collecte 
tion, but when cafcaded in many different direétions through the crevices of lock-gates 


the beft judge of thefe matters would be liable to be greatly deceived, and from the mag- 
nitude of the appearance, judge it muc in this manner their 
idea of lofs would be magnified from firft to laft. 


h more than it really was, and 


Refpecting, therefore, the charge of £.200 for two years preceding the goth of Oc: 
tober, 1780, no particular evidence was offered upon it, but the general one, that during 
all this period the lock-gates and flakers were greatly out of orders yet, fince it appears 
that av three different times they were repaired, it is impofiible to judge now what degree 


er week in the 
Apri » 1781, he was 


nar fupported Mr. Wrsvap's 
uch as I can with juftice to the 
Ses So as in the nature of the ufe 
‘ na by any length of time toge- 
laimed b 


ee Truttees as their right, 


paige 


ev é 
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Sr. IVE’s HARBOUR, 


The REPORT of Joun Smeaton, Engineer, concerning the 


practicability of making the harbour of St. Ive’s fafe for fhips in 
all winds. P 


HE bay of St, Tve’s lays about five leagues to the north eaft of Cape Cornwall, and 

is the firft harbour of any confequence after the entry of the north channel; it 

Jays nearly oppofite to Mount’s Bay, upon the entry of the Briti/ channel ; and as there 
is a great fcarcity of harbours on the north fide of Cornwall, it becomes of confequence 
from its fituationg not only to fhips trading through the north channel, but to fuch fhips 


as homeward bound from long voy by hazy weather, or other accidents which often 





happen, get into the north channel, when they intended to make the fouth. 


For thefe purpofes the bay of St. Ive’s is happily fituated, and is fufficiently capacious, 





it being near four miles in width and above two miles in depth, having in general, and 
efpecially near the middle, full 10 fathoms at low water, with a clean bottom, being alto- 
gether a white fand, compofed almoft wholly of the fmall fragments of fea hells, fo 
that having very little of what is gritty in its compofition, and the particles being 
rounded by the motion of the fea, is fo foft and fmooth as not to hurt the cables of 
fuch veffels as anchor therein; and as underneath the fand’ there appears to be a blue 
clay (it being frequently brought up upon the flukes of the anchors) is very good hold- 


ing ground, the anchors being never known to drag when drawing towards the land, 


as the ground that way gently rifles, and in the contrary direction, as the wind blows from 


the landward, the fea will neceffarily be {mooth, or if driven out to fea can be of no ilt 


age is fufficiently open, with-fea room enough, 





confequence, as the pal 


At the north-wett corner of the bay a bold rocky promontory; called the [and, is 
joined by a narrow neck to the main land, and projecting confiderably forwards towards 
the eaft, forms a natural harbour on the north-welt fide of the bay, and defended from all 


winds except the north-eatterly. 


This interior bay forms the harbour of St. Ive’s, and is for the moft part left dry at 
low {pring tides ; but on account of the fine foft fand before mentioned; that univerfally 
lines the bottom of the whole bay, affords a {ott eaty bed for fhips to Jay upon when 


left di e s c i ve not oc c hufe a ‘Oo 
y by the tides ; and for fuch fhips as have ne ¢ occafion, cannot, or C : : 
come upon gro and fhips of any burthen may ride, fate 
ary § D 






here is an excellent road where 








“t 





fe 4 
‘from all north-wetterly, welterly, fouth-wefterly, foutherly, and fouth-eafterly winds, ; 
fix and feven fathoms water, at low water {pring tides,)as appears by infpc Bion « f an 
draught of the harbour accompanying this report, where at fig. 6. veffels may : 1 ute 
fix fathoms, the point of the ifland called the lamp rock being open with the Pe. 
point, and bearing N. by, the compals, (as all the bearings herein after mentioned ey 
taken) the Meran point diftant fearce a quarter of a mile. At 7 there is in Ae 
manner feven fathoms, the lamp rock bearing N. by W. and at fig. 9. nine fath i. 
the lamp rock bearing N.N. W. 4 W. from all which places the church ae — 
nearly the fame, viz. W. 4 N. and at the ifland of Codrevy E. by N. diftant abo ; tL 
miles; but veffels are by no means confined to thefe places, the water growing - i 
larly and uniformly deeper towards the middle, where the general depth 8 ten ae 
but thefe are the marks which fhips bring up by, who ufe the road, in order ee 
much fheltered as poffible, hs 


From the fketch of the bay it appears, that the rocks mentioned tobe without Codrex 
ifland, together with S2, Agnes and Trevonfe Point, ftretch north as far as N. E. bs } fy 
that it appears that the road does not lie quite open except from the north to N. E.b . 
thefe winds are not however dangerous on this coaft, as they blow almoft right - of 
the channels yet it is defirable, for the fake of fuch veffels as come in ieee, for fhelter 
from the N. W. and welterly winds, or to prevent being driven back to Milford Haven * 
when outward bound, or towards the Scilly IJands when homeward bound, and catched 
with contrary winds; I fay for whatever caufe it may have been advifeable or neceffary 
to come into this road, it is certainly very defirable that they fhould have a place of 
refuge in cafe they are catched with a hard gale of wind from N. E. while riding there; 
for to avoid this poffibility, many fhips are prevented from making wfe of the fhelter 
che place naturally affords, and by that means meet with an unhappy fate, that might 
have been very fafe in the road at St. Ive's, of which there are many examples. 





Conformable to this idea, the ifland beforementioned ftretches away finely to the eaft- 
ward, and the caftle point aims very naturally towards the fouth, but does not ftretch 
away far enough to the fouth to make a fufficient cover for fhips laying aground within 
the fame from the fwell that is brought round the points when the wind is at N. E. or 
NEL byN. for this purpofe it feems requifite that the caftle point fhould be lengthened by 
art, which, ifdone in a proper degree, will afford a thelter for above 60 fail of thips from 





all winds ; and to this defign occurs the following natural and confiderable advantages: 
Bee eo eelmes d 
© Milford Haver is 32 leagues to N. N. E. and though an excellent natural harbour when in it, yet its 





entrance is faid to 






h difficulty diftingnithed in hazy and dark weather. 
: yft, There 


rest 


% or joh wate AH) 
feet water at high water round the pier head, and never lefs than 18. 
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ift. There is a great flow of tide, the fpring tides in general rife and: fall fi 
aq fect; extraordinary great f{prings flow 26 feet from iat pee he ae oe Be 
18, which leaft flow, leaving at leaft 3 feet of water upon the fara ; ' des at leatt 
within the greateft part of the fpace included between the sala a Pics a 
ag ar é DOES, 


eee kh Prater panevamiate 7 
follows that there will be never lefS than 21 feet water at {pring tides, 





y | A. neap tide rifes 
from 14 to 16 feet, and never lefs than 11, but as there will be at leaft 7 f a t ‘ ft 

4 ee 3 re will be ft 7 feet water left 
upon the fand at low water, it in like manner follows there will f 





lom be lefs thafi 20 


od. It is obferved that on the weft fide of the bay, where the road of S¢. Iv 





fituated, that for three hours flood from low water, the water runs into the bay in a 
direétion N. by E. and 





aw lice iF} a7. a - 5 
after that, though the water continues rifing three hours more, 
yet the fet of the current changes to the contrary direétion, fo that the current fets out of 


the bay on this fide nine hours, and into-it only three; from hence arifes this advantage; 
) : ag) 





that if a veffel is too hard prefed in the road with wind at any point from N, tof. N. Be 
fhe can flip her cable, and fail within the pier whenever there is water, as well before as 
at or after high water ; this fet of the tide naturally tending to carry her thither, as alfo 
if outward bound fhe can go out at half food, and fave half her tide up channel. 


In fhort, every circumftance feems to invite the compleating this harbour for the fafety’ 
of fhips where nature has been fo bountiful, nor do I fee but one untoward circumftance 
to hinder its perfection, or annoy the fame; and that arifes from the great quantity of 
fand, of the fpecies before mentioned, that is brought by the fea into ¢bat bay, which is 
town: this fand being thrown up by {pring 


formed by the ifland on the north fide of the 
by the wind over the neck 


tides becoming dry, and being of a light nature, is blown 
2 to the main land into the harbour, and comes in fuch quantities 
the houfes that ftand on that part of the neck. “There is no 
appearance however that this fand increafes in the harbour, or ftays there beyond a cer- 
hat variable according to the winds and'tides; from hence 
iil Be carried out to fea again by the 
ation, it is blown and 


that joins the Penin/ul 
as fometimes almoft to bury 


tain degree, which is fomew! 
itis wathed into the bay, and from thence part w! 
and part in time croffing the bay by circul 
S. E. fide of the bay, and in and about the 
which is now barred dill about half 
kept open by the great land floods. 
hour oF road being any other= 


fuppofing all the folids to continue as they now 


reflux of the tides, 
heaped up in immenfe quantities on the 
mouth of the /Yale river at the bottom of the bay, 
tide, and would entirely be choaked up thereby if not 
So that upon the whole there is no appearance of the har' 


wife than they now are in many ages, } ; Be 
are; but it may be reafonably expected, on the erection of a pier from the ch Je p a 
that a part of the fand thar is blown over the neck into the harbour, and from then s 
0 
Vou. 1. Qq n 
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now wathed away again, may be intercepted by a pier, and there retained; and un. 
doubtedly this in fome degree muft happen, yet with the precautions that I fhall men. 
tion, and the provifions that I fhall recommend, I am of opinion that the benefit to be ex. 
petted from a pier ought not to be fufpended on account of the inconvenience that may 
be apprehended from the fands. 


In the firft place, I would not recommend to carry out the pier further than is neceffary 
to fhelter fuch a number of fhips as may probably require to lay in this harbour together, 
this I apprehend will be done with the length I propofe, which is 60 fathoms. 


od, Had it not been on account of the fands, I fhould not only have propofed to 
carry the pier out further, but to have turned it more inward like the old pier; but this 
would in a greater degree have prevented the fands from wafhing out, nor can it be 


turned more outwards without laying the harbour too open, and expofing the pier to the 
direé&t fhock of the feas. : 


It is probable that, notwithftanding thefe precautions, the fands will be lodged higher 
on the infide of the pier than on the outfide, as may be feen in the old pier, but yet like 
thofe, thefe will never increafe beyond a certain degree, and as there will fcarcely ever 
be lefs than 20 feet at high water at the pier head, fome increafe may be admitted with- 
out lofing the expected benefit: this isexemplified at Scarborough, where a confiderable 
quantity of fand is lodged within the pier, yet the utility of the pier, which has been the 
work of many years, and many thoufand pounds, cannot be denied. 

To diminifh the quantity of fand that now comes over the neck, in cafe itis found to 
annoy the harbour, I would propofe to build a wall 25 or 30 feet high, fupported by 
proper buttreffes, in the direétion A B C, by which means the current of fand will be 
dire@ed fo as to go over the low part of the ifland north of the battery on the Coftle 
Point, and be carried into the fea at the little cove between the Ca/tle Point and the bat- 
tery upon Meran Point, and thereby totally avoid the harbour. 


I would alfo recommend the planting of the fea rufhes which are found to entangle 
the fand, and thereby in great meafure prevent its blowing, fo that it would be retained 


in the north bay, where it arifes, and increafe the breadth of the neck of land that joins 
the ifland to the main land. 


‘Thele things being duly attended to, 1 am of opinion that the harbour may be kept 


ina great meafure, if not altogether, clear of fand, and if any remains it, may be driven 
out 
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out to fea by conftruéting a refervoir to take in the tide waten, in order to make a {cower 
at low water. 


With refpect to the conftruétion of the pier, that will in a great meafure depend upon 
the ground whereon it is to be founded; the immediate bottom where the pier is pro- 
pofed, is entirely fand, fuch as has been already defcribed, and is to an unknown depth: 
] endeavoured to perforate the fame by a proper inftrument, but there being 3 feet water 
over the fand at low water, though {pring tide when I was there, it was impracticable 
to make fo fatisfactory a trial as might have been done had the fand been left dry. 
However, this far appears, that at a little depth under the furface, it lays fo clofe and 
compact that it was with difficulty that a harp inftrument could be got down 3 feet into 
the fame. It is fuppofed that at fome depth underneath there is a rock or clay, and it 
is probable that the rocks which compofe the Caftle Point may reach under the fand toa 
greater extent than they appear above the furface, but it feems very uncertain whether 
any rock can be met with whereon to found the pier, the whole, or any confiderable part 
of the length. I therefore in the following eftimate fuppofe that there cannot; and 





therefore propofe to build the pier without any piles or wood-work, upon the principle 
which the French call Pierre perdue, or caft {tones ;, that is to fay, to drop a large quan- 
on and width, fo as to form an artificial rock or 
bafe for the pier; thefe {tones will by degrees tink into the fand, and being followed by 





tity of rough ftones in 2 proper d 


others, thefe will reft upon the former, and fo on till the firft or loweft part becomes at 
re(t; for the fand laying very clofe and compact underneath, will bear any weight whgn 
not affected by the ation of the fea. 


In this method a much greater quantity of {tone will be needed than if the pier was 
built upon a regular bafe ; but the whole of the bafe being of rough ftones, the more 
irregular the better, of which great plenty may be got from the neighbouring rocks ; as 
the whole will be done without timber work, anda large quantity of rough ftones that 
would be needed to defend the timber work will be avoided, or rather compofe a part 
of, and be included in the propofed fcheme, it will upon the whole not only be much 
cheaper, but when well fettled, more fecure than any thing can be made upon a founda- 


tion of piles and timber upon the fand. 


Upon thefe principles I propofe to raife the pier to half de; HeckantS the tops, ae 
cording as the materials are found to turn out; the principal ufe of this: pier being 4 
or defence againft the fea, the uprightnefs or lining of the infide for the 
nor is it probable that it can be ufed for this pur- 


Fi pot. 
Qq2 pote, 


breakwater, ; 
purpofes of a quay are Jefs material 5 
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pofe, as the fpreading of the irregular ftones at the bottom will prevent vettels from | 
n lay. 


ing clofe home to the pier. 


Having carefully viewed the feveral places from whence ftones are likely to b 
and conferred with Mr. Ricuarpson, maton, who affifted me in this furvey oat 
’ the 


robable expence of winning, moying, and placi ame in or 
P' Pp gy g, placing the fame in order, I have accord 


ingly formed an eftimate of the probable expence, as follows, 


ESTIMATE for building a Pier in the harbour of St. Jve’s of 60 fathoms in lengt 
according to the plan and fetch accompanying the fame. : 


The highett fpring tides being 26 feet above the furface of the fand, the pier thou 


be carried up folid at leaft 30 feet above the fame, and fuppofing the whole to fettle into 
the fand 6 feet, the whole height will be 36 feet, and admitting the fides to batter half 
the height of the pier on each fide, and to be 24 feet broad at top, the bafe will be 60 


1 
» 


c 





feet, and the mean breadth 42 feet, or 14 yards; this multiplied by the height, 12 yarc 
produces an area or fetion of 168 yards in each yard running. ; 


Tt is fuppofed that a pier built in the manner propofed with a parapet, regularly walle 


Sy 


ed 


with Aberthaw lime, will be done at the price of 6s. 6d. per cube yard; but as the quan- 
tity of fettlement into the fand is not quite certain, with other contingencies fufficiently 
to allow for thofe, I eftimate the whole at 7s. 6d. per cube yard, and this for 168 yards 


feétion, come to 63/. per yard running. 





To carrying out the pier 120 yards, at 63/, - 6 cn 
; - = - 7560 0 9 
"The parapet wl g feet high, 7 feet bafe, and 3 feet top, the mean thicknefs will be 5 feet, ie 
and yo 5 yards fettion, which, at 7s. 6d. per yard cubic, is 1/. 175. 6d. per d 
running, and which for 120 yards is, = fersigcs 
‘To extra work in finihhing the pier head, cramps, iron, and lead, - i : a 
ee 
‘ £7985, 9 9 
Tl 


J. Smeaton. 


duftoorpe, Oktober 25, 1766. 





he ene 


TOePiCeia babel Ty I 


meerie REPORT of Joun Smraton, Engineer, upon the Practicability 
of removing Topcliff Mills, York/hire, to Affenby Stream, below Top- 
cliff Bridge, confiftent with the propofed navigation of the river 
Swale. 


AVING viewed the fituation of Afenty ftream, as alfo the prefent fituation of 
Topcliff mills, 1 am of opinion as follows : 
~~ e 
ift. That exclufive of the dam, which is totally ruined, the mill appears to be in 


bad repair, and built upon fo bad for doing bufinefs, as to be incapable of 





any confiderable improvement, without intirely rebuilding. 


ad. That the fituation of Afendy ftream is preferable to the prefent one, as there 


may be a better fall. 


3d. That fuppofing the mill and dam to be entirely rebuilt, the only difference, in 
point of expence, in the prefent fiuation, or at Afenby ftream, will be in the carriage 
of the old materials from the old fituation to the new one, and in digging the cut at 
urge about the mill ftable and out 





the new fituation, and perhaps fome additional cha 
parts of the mill-houfe, which, in its prefent fituation, might poffibly be faved. 





4th. That the removal of the mill and dam will be equally if not more beneficial to 


the navigation at Affenty {tream, than in its prefent fituation, becaufe it feems to me, 
that a dam raifing the water 7 feet, or thereabouts, at Afenty ftream, will pen the water 
as ever been penned by the dam be- 
dfjenty Kream, the navigation dam be- 
in order to float the vefiels over 


up to the fame level of the prefent mill, as it h 
fore it was deftroyed; and by building a dam at « 


low needs not he raifed fo high as it otherwife muft be; 
the fhoal at Afendy {tream in dry feafons. 


Northallerton, 14th March, 1767- J. Smeaton. 


EYMOUTH 


a 
] 
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EYMOUTH HARBOUR. 


The REPORT of Jon Smeaton, Engineer, upon the Harbour of 
Eymouth, ; : : 


Te harbour of Eymouth lays at the corner of a bay, at which thips can work jg 
and out at all times of tide, or lay at an anchor fecure from all winds, except the 
northerly or north-eafterly. From this circumftance its fituation fecms very advantage. 


ous ; but as the mouth of the river or harbour lies open to the northerly winds, thips can. 


not layin fafety therein without going up beyond the elbow of the prefent quay, where 
the wee being thallower by feveral feet, and the breadth much contracted, the harbour 
js not only defective in point of capacity, but in fafety alfo; for at a full fea the mouth 
being wide, the fea tumbles in with fo much impetuofity, that great feas find their way 
round the elbow, and make the veffels even there lay not fo quiet as is to be withed; in 
order therefore not only to enlarge the harbour, but very greatly to increafe the fafety of 
veffels laying therein, itis propofed to build a north pier to defend the harbour’s mouth, 
and to this end nature has furnifhed a ledge of rocks, not only capable of making the 
moft excellent of all foundations for fuch a pier, but in as advantageous a fituation as 
could be withed, upon which a pier is propofed to be built according to the plans ac 

companying this report; for, according to the direétions therein fpecified, the harbour 
will be defended from all fuch feas as annoy the bay, and the only point from whence the 
harbour could be affected by feas coming in through the mouth, are land-locked by the 
points of the bay; fo that the harbour will, in its whole extent, be perfectly fafe in all 
winds. It is alfo to be noted, that the fame circumftances that concur to make the har- 
bour fafe in all winds, afford the veffels means for getting in and out at all winds *: and 

this proceeds from the entry into the harbour laying nearly at aright angle with the di- 


ilk. Ifthe wind istright a-head to veflels coming into the bay, it will of courfe be fmoot' water, and there 
being room enotgh to turn, they can work in till they are near the bottom, and then fail with a fair wind right 
into the harbour. 2d. If a veflel comes into the bay before the wind with a great fea, fhe will alfo have the 
‘wind fair to fail into the harbour. 3d. If the wind is right a-head to her going into the harbour, fhe will 
have a fair wind into the bay with finooth water, fo that after coming toan anchor, fhe can warp herfelf nat 
ath, In like manner a veflel that wants to go out, if the wind blows right into the bay, fhe will have a tur 
wind ont of the harbour, and having room in the bay, can work herfelf out to fea, unlefs it blows fo hard as 
to bring on a great fea, and if fo ic would be undefirable to be out at fea upon alee-fhore. sth. If the wind 
is right a-head to a veffel defiring to go out of the harbour, as the bay will be fmooth, fhe can warp outs and 
being out, has a fair wind out of the bay. Jaftly, a veflel going before the wind, out of or into th: Aardoars 


will have a fair wind out of or into the bay refpettively ; and a veilel going before the wind, out of or into the 
bay, will ave a fair wind out of or into the harbour refpectively. 
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rection into and out of the bay; it is alfo a great advantage that here is a good fi 

tide, which at {pring tides is faid fe : tl 
ide, pring is faid to be 20 feet, and there is at the loweft ebb feveral 
feet of water at low water between the propofed pier-heads, fo that there will be a 
JefS at neap tides than 16 or 17 feet water in the harbour, which is capable of receiving 
yeffels from 300 to 400 tons, according as they are more flat or more fharp built ral 
which afterwards can, upon a greater flow of tide, be got into a more ad yaaa ous 
birth. . 


Another advantage to the executing the propofed defign, arifes from a great quantit 
of rough rocks that lay at the north-wefterly point of the bay, very proper for aol 
the outfides of the body of the pier, the infide of which may be done with rough ee 
won or blafted from the neighbouring rocks to that upon which the pier is propofed to be 
built; by this means the pier may be executed at a trifle of expence, in proportion to 
the extent and utility of the defign; for the rocks that are reprefented within the in= 
tended pier will be removed and made fmooth, fo as to procure an addition of harbour- 
room, at little or no charge, as they will be ufed within the pier: when this is done, 
there will be an addition of harbour-room in the {pace between the elbow before-men- 
tioned and the pier-heads, capable of holding 30 Ships of middle fize, with fufficient 
paffage, and which in time of war will be very ufeful on this coaft, not only for the re- 
fuge of coafters from the enemy, but in bad weather for privateers and the fmaller fized 
veflels acting offenfively. 





What relates to the method of the work itfelf, will be fufficiently explained by the 
plans and eftimate; I have only to remark, that 1 do not mean to fix the place of the 
pier to fuch precifion, as not to be fubject to be fomewhat varied. 


If it is found convenient, on account of fixing the bafe, to be a little more in, or a litde 
more out, or the head fomewhat nearer or farther from the prefent head, than fpecified in 
the plan, I expect the furveyor to ufe his judgment therein. 


Alfo I don’t mean that the ground courfe of the ftones forming the bafe of the pier 
fhould be exaétly ina right line, or the bafes cut to the fame level, or anfwerable to 
any given delineation lengthways of the pier all I defire is, that a bed be cut for each 
{tone declining towards the middle of the pier, as fhewn in the plan, but they may be 
upon different levels, and a little more in or out, as beft fuits to get a firm footing 
for each particular ftone, which {tones muft be fuited in their fizes and thicknefs 


accordingly. 


In regard to the repairs of the prefent pier and quay, where it is neceffary to begin 


at the bottom, I advife to drive a row of piles 6 inches in thicknefs, and clofe together, 
edge 


+ 


TL soa TS 


edge and edge, and the heads being connected by a ftring piece, to let the Perna 
courfe of ftones be notched upon them as was done at Coldfream Bridge. Vhe vet 4 f 
the quay will be defended by laying a tier of rough ftones, floped up againtt it at the foot, 
but not fo as to be in the bilgeway of the thip, 


This would be ftill more effectually done by driving a row of piles either clofe toge. 
ther, or at moft but 9 inches diftant from one another, and at about a yard difance 
from the foot of the pier, fo as not to be in the way of the veflels, and to lay a flope 
of rubble ftones againft the foot of the pier, between the pile heads and the wall, a5 
before deferibed, obferving always to lope the rubble down ftream. ‘This T think the 
belt way of fecuring the prefent quay; but as it will be altogether defended from fea- 
ward by the propofed pier, and as the laft propofed defence mutt be attended wich fome 
expence and trouble, being only to be done at fhort intervals of the tide, I advife to cut 
the matter of repair fhort by laying ftones only, and take a trial of this till the north 
pier is built. 


Auftborpe, May 2, 1767. J. Smeaton, 


ESTIMATE for Zymouth Harbour. The expence of building a north pier. 


The length of the outfide, from the elbow and round the head into the flank within, 
is 240 fect, this multiplied by 22 feet mean height, produces 5280 feet fuper- 
ficial, and this by 5 feet mean thicknefs, produces folid - - 

The Jength within, from the elbow to the faid flank, is 132 fect, which multiplied 
by 22 feet high, is 2904 feet fuperficial, and by 3 mean thicknefs, gives - | 8712 


- 26400 cube fect. 





‘Total folidity of the firft {tretch next the head, - - - = 35112 


Tr is faid, that fuch works as are reprefented in the infide can be brought from the rocks and 

laid in place at 6d. per foot, but as I underftand this of the loofe rocks already quarried, 

and as the quantity fo produced may be fhort of the whole, and the quarrying is fuppofed 

to coft 2d. per foot extra, therefore, to make a fuficient allowance, I make 7d. per foot 

on the whole: the outfide, the workmanfhip will be more rough, but the ituff being fup- 

poled larger, and worfe to place and handle, I reckon on that allo yd. per foot, [6 a 
To.35112 cube feet of ftone in the outfides, at 7d, = ae Or =s 10240 2 0 
‘The whole circumference being 372 fect, this multiplied by 34 feet mean breadth of the bafe- 

ment courfe, produces 1302 feet fuperficial, this quantity of the rock will be required to be 

‘cut floping towards the middle of the pier, and being tide-work, and the rock hard, I allow 
To 1302 feet fuperficial of rock cutting for bafement, at 84. 








= ‘ - - fn 7 8.08 
‘The length of the above being 173 feet, the mean width 24 feet, and mean height feet 

22 feet, the whole content, in felid, will be . 5 2 = 91344 
From which, deduéting the outfides, - - = - = 35112 
Remains for the folidity of the infide filling « - = = 56232 

which is equal to 2083 cube yards, 

; ee 


° 
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[C 305 J 


" Brought forwards, 
To 2083 cube yards (after deduéting the outfide blocks) of filling with rough ftones *, to be 


placed by hand, and well packed, at 4s per yard, 5 4 2 5 


To 172 feet length of parapet, mean thicknefs 6 feet, and g feet high, produces 344 yards 
folid, which being well walled and filled with mortar, and built of free-ftone rubble, I 
allow 75. 6d. per cube yard, - x M 

To hammer-jointing and facing both the outfides, containing 3268 fect fuperficial, at 1d. = 

The cordon, being 172 feet long, and 2} feet in breadth, and 1 foot thick, will 
contain folid: - - 


= + a - ca 5400) 
The capping, being 174 feet long, 3.feet broad, and 1 foot thick, will contain - 522 


Sum 952 


To 952 fect of Leimerton tone, worked, and laid in place, at 15. = a 

To flooring for the top of the pier, being 172 feet long, and, at an average, 6 feet broad, 
containing 1032 feet fuperficial of the fame ftone as the outfide of the pier, at 8d, 

To {tone polts for mooring, - - - - fe 


For 173 feet of pier next to and including the head, - G 2 2 


The length of the pier, from the elbow to Gun/green Point, being 181 feet, upon a mean 
height of 13 feet, the faperficies will be 2353 feet on each fide; and allowing the mean 
thicknefs on the outfide 4 feet, and the infide 2} feet, the mean thicknefs of both fides will 


be 64 feet, and the whole folid formed thereby 15295 cube feet, at 84. = <i 
To 724 feet of cutting the rock for the bafement courfes, which being lefs in the tide’s way, 
I reckon at 64. - - - - > Ps c = 
The outfide blocks being deduéted from the folid contents, there remains for filling 1046 cube 
yards, which being more out of tide’s way, I eftimate at 3.5. - - - 
"To free-ftone rubble walling in the parapet, being $ feet mean bafe, 2} mean top, and 7£ 
mean height, contains 264 cube yards, at 7s. 6d. - - - - 


To hammer-jointing and facing both the outfides, containing 2896-feet fuperficial, atid. - 
To hewn work of Leimerten ftone in the cordon and parapet, the cordon being 2} feet broad, 

and the parapet the fame, and 1 foot thick; this for 181 feet running contains go5 cube 

feet, at 15. - - - - a - - * - 
To fbaring the top of the pier between the parapet and aifler, the mean breadth being 5-feet, 
will contain gos feet fuperficial, at 8 4. ee - ae is 
To rough {tones to be laid in the angle of the pier, adjoining the land at Gua/green Point, = 
For 181 feet of pier from the elbow to the point, - - - a 
For 173 feet ditto next and including the head, z = = 


Sum 


For contingent expences. I generally allow to per cent, upon the whole, Se rs 


N.B. As the rocks within the pier he g 
pier, I fuppofe this to be included in filling of the piers 
thought neceflary within the pier for vefiels to rub againit, 
be added. st 

* All ones in the filling are propofed to be put In whole, 
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edge and edge, and the heads being connected by a firing piece, to let the grouny 
courfe of {tones be notched upon them as was done at Coldfream Bridge, Vhe ret of 
the quay will be defended by laying a tier of rough ftones, floped up againft it at the foo, 
but not fo as to be in the bilgeway of the fhip. 


This would be ftill more effectually done by driving a row of piles either clofe toge. 
ther, or at moft but 9 inches diftant from one another, and at about a yard diflance 
from the foot of the pier, fo as not to be in the way of the veffels, and to lay a flope 
of rubble ftones againft the foot of the pier, between the pile heads and the wall, as 
before defcribed, obferving always to flope the rubble down ftream. ‘This T think the 
beft way of fecuring the prefent quay ; but as it will be altogether defended from fea. 
ward by the propofed pier, and as the laft propofed defence muft be attended with fome 
expence and trouble, being only to be done at fhort intervals of the tide, I advife to cut 
the matter of repair fhort by laying ftones only, and take a trial of this till the north 
pier is buile. 

Aufthorpe, May 2, 1767. 





J. Smeaton, 


ESTIMATE for Eymouth Harbour. The expence of building a north pier. 


The length of the outfide, from the elbow and round the head into the fank within, 
is 240 feet, this multiplied by 22 feet mean height, produces 5280 feet fuper- 





ficial, and this by 5 feet mean thicknefs, produces folid - - - 26400 cube feet, 
The length within, from the elbow to the faid flank, is 132 fect, which multiplied 

by 22 feet high, is 2904 feet fuperficial, and by 3 mean thicknefs, gives Big $028 7.1:2: 
‘Total folidity of the firft {tretch next the head, - - - = 35112 


Tt is faid, that fuch works as are reprefented in the infide can be brought from the rocks and 

laid in place at 6d. per foot, but as I underftand this of the loofe rcks already quarried, 

and as the quantity fo produced may be fhort of the whole, and the quarrying is fuppofed 

to coft 2d. per foot extra, therefore, to make a fufficient allowance, I make 7¢. per foot 

on the whole: the outfide, the workmanfhip will be more rough, but the ituff being fup- 

poled larger, and worfe to place and handle, I reckon on that alio 7d. per foot, [. ba. 
To 35112 cube feet of ftone in the outfides, at 7d. - - a eee Tos4, 2 
The whole circumference being 372 feet, this multiplied by 3} feet mean breadth of the bafe- 

ment courfe, produces 1302 feet fuperficial, this quantity of the rock will be required to be 

cut floping towards the middle of the picr, and being tide-work, and the rock hard, I allow 





To 1362 feet fuperficial of rock cutting for bafement, at 8a. - + - - as.) 8.2, 
The length of the above being 173 feet, the mean width 24 feet, and meanheight _ feet 
22 feet, the whole content, in folid, will be - - - = 91344 
From which, deduéting the outlides, = e = | = 35112 
Remains for the folidity of the infide filling es - = =. 56232 


which is equal to 2083 cube yards, 


1067 10 0 
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F Brought forwards 
To 2083 cube yards (after deduéting the outfide blocks) of filling with Tough it *, to be 


placed by hand, and well packed, at 4s. per yard, = 

To 172 feet length of parapet, mean thicknefs 6 feet, and g feet high, produces 344 yards 
folid, which being well walled and filled with mortar, and built of free-ftone rubble, I 
allow 75. 6d. per cube yard, a 5 % 


To hammer-jointing and facing both the outfides, containing 3268 feet fuperficial, at 1d. ~ 
The cordon, being 172 feet long, and 2} feet in breadth, and 1 foot thick, will 

contain folid - - . a Fs = = 430 
The capping, being 174 feet long, 3, feet broad, and 1 foot thick, will contain - 522 


Sum 952 

To 952 fect of Leimerton tone, worked, and laid in place, at 15. = ® 

To flooring for the top of the pier, being 172 feet long, and, at an average, 6 feet broad, 

containing 1032 feet fuperficial of the fame ftone as the outfide of the pier, at 8d, 
To ftone polts for mooring, - - - - < 


For 173 feet of pier next to and including the head, = Cc - a 


The length of the pier, from the elbow to Gun/green Point, being 181 feet, upon a mean 
height of 13 feet, the faperficies will be 2353 feet on each fide; and allowing the mean 
thicknefs on the outfide 4 feet, and the infide 23 feet, the mean thicknefs of both fides will 
be 64 feet, and the whole folid formed thereby 15295 cube feet, at 8d. - - 

To 724 feet of cutting the rock for the bafement courfes, which being lefs in the tide’s way, 
I reckon at 64. = - = = = = 2 = 

The outfide blocks being deduéted from the folid contents, there remains for filling 1046 cube 
yards, which being more out of tide’s way, I eftimate at 35. - - - 

To free-{tone rubble walling in the parapet, being 8 feet mean bafe, 2} mean top, and 7 
mean height, contains 264 cube yards, at75. 6d, - - - - 

To hammer-jointing and facing both the outfides, containing 2896-feet fuperficial, atid. - 

To hewn work of Leimerton ftone in the cordon and parapet, the cordon being 2$ feet broad, 
and the parapet the fame, and 1 foot thick; this for 181 feet running contains go5 cube 


feet, at 15. - - - - - - - = 
To flooring the top of the pier between the parapet and aifler, the mean breadth being 5-feet, 


will contain gos feet faperficial, at 84. - = + ; 
To rough {tones to be laid in the angle of the pier, adjoining the land at Gua/greem Point, = 


For 181 feet of pier from the elbow to the point, - ) oF 

For 173 feet ditto next and including the head, - - . s - 
Sum 

For contingent expences I generally'allow to per cents upon the whole, eget eS 


N.B. As the rocks within the pier head will be s 
i i i in filling of the piers 
pier, I fuppofe this to be included in ; 
thought neceflary within the pier for vefféls to rub againft, the expen 
be added. ; 
* All Rones in the filling are propofed to be pat in whole, 
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b 396.9 
STONEHOUSS CREEK BRIDGE. 


METHOD of conftrucion of the Bridge over Stonehoufe Crveh, as 
defigned by Joun Smraron, Engineer. 


N the Stoneboufe fide of the bridge there appears, from the borings and foundinas 
made by Mr. Joux Monee, to be a good hard clay bottom, which gradually 
declines from the quay towards the middle of the creek, but which at the further 
fide of the channel at low water is 20 feet deep below the mark of low water {pring tides ; 
_ from thence for afpace of 250 feet, thatis till within about 80 feet of the oppofite thore, 
the clay bottom can no more be felt with founding rods of 26 feet long, which were the 
length of thofe made ufe of, fothat for the aforefaid fpace of 250 feet the depth of the 
mud is not known; but from the manner in which it declines from each fide, it is not 
unreafonable to fuppofe it to lay fomewhat like the line dotted out in the plan, but whe- 
ther this be fo or not, the depth of the mud is affuredly fo great, that to found the whole 
upon piles would be fo very expenfive, as to rende> the conftruction in that refpect im 
practicable. It is therefore propofed by removing the water-way about 50 feet nearer 
the quay than it now is (that is, the middle of the arch to be about 100 feet diftant from 
the quay) to take the advantage of the rife of the clay bottom, in order to found a couple 
of piers whereon the arch may folely depend, and to make the reft of the paflage over the 
creek by forming a rampart with rubble flone, and quarry rubbith caft upon ‘the furface 
ofthe mud, and heaped upon till the ftones firft caft, either ground themfelves upon the 
clay bottom, or by confolidating the mud by mixing therewith, fhall make an artificial 
foundation capable of fuftaining the incumbent weight of materials above the furface of 
the mud; for this purpofe, the piers of the arch being built {quare on the outfides next the 
ramparts, and quite upright, no fettlement of the rampart will affect the piers, nor will 
any of the work of the ramparts be difplaced in fettling by encountering with any pro- 
jection of the piers, nor will any damage enfue to any part of the work by fuch fertle- 
ment, but what may be reftored by addition at the top; and as there is plenty of rubble 
to be obtained on the fide next Plymouth Dock, a confiderable part of which would have 
been neceffary to have been removed for the fake of forming a proper flope for the road 
up the hill, it is expected that this rampart may be formed at a moderate expences 
The work of the rampart may be begun immediately ; I will therefore firft deferibe the 
manner in which I would propofe to carry it on, fubject neverthelefs to fuch alterations 
__as difference of circumftances arifing from the procefs of the works hall indicate. 





I would 
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J would propofe then to begin at the end where the matter is to arife, bringing for 
wards the materials in wheelbarrows or carts as fhall be found moft conte, Seals 
to tumble them over the creek, obferving to referve the heavieft and beft ftones for 
the outfide, the fecond beft for the bottom, and the rubbith for the middle: I would 
advife to carry forward the work to its full height nearly as itadvances, by which means 
the whole will obtain its full fettlement in the leaft time. The breadth at top, and flopes 
therefrom, being as per fection, the feveral widths at the furface of the mud, will be had 
by confulting the outermoft ground lines of the plan; and as the work will begin from 
the fhore, the additional width to begin with, in order to allow for fettlement into the 
mud, will be found by experience as the work goes on. 


The feétion of the rampart hewn in the defign being adapted to the line 4 B, near 
the middle of the prefent channel, and fuppofing it to ground upon the clay bottom 
there, the beginning ought to be 72 fect wide, as therein fhewn, 


When the work is advanced fome diftance from the fouth-welt fide, ‘and the mud 
grows deep, if it is found to fwallow up a greater quantity of matter than is expected), 
{twill be proper, by way of making a kind of bond or platform for the bafe, to ftake down. 
adouble thicknefs of fafcines or faggots upon the furface of the mud, and then proceed. 
to throw the ftones upon it, as is reprefented in the fection ; this will be not only a likely 
means of keeping the bafe from fpreading as it goes down, but of producing an equi- 
librium fooner, in cafe it fhould not be found to go to the bottom where the mud 


is deep. 


When the core of matter is found in fome meafure to come to reft, in order to get 
the proper breadth at top, it will be neceffary to begin at the furface of the mud, and 
hand, fo as to form the flope or batter fhewn in the fec- 


difpofe the larger materials by 
: # e the furface of the mud, and 


tion, which is nearly that of + of the perpendicular abov 
is fuppofed to be the flope of an equilateral triangle below the fame. 


With refpect to the founding of the pier, as the deeper will be near ep ee 
the low water fpring tides, 1 apprehend it will be quite impracticable to get down to a 
clay without incafing s 1 therefore would propofe to encompafs ies ae ont 
of juft containing the bafe of each pier, with a fingle row of dove-tailed p! i. of 4 nh 
inthickne(s, to be driven a foot or 1 inches into the clay, more or lefS, as q ey ay ound 
to go harder or eafier, and of a fufficient height to keep out the bist tides ee 
about 16 feet long, the heads of them to be regulated at top by ftrong pie! > 


: i two tier below, as 
and fupported by beams acrofs, which ena? be done in one oF fhall 
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fhall be found neceffary to fupport the preffure; which lower beams muft be made move. 
able, and taken away as the work advances. 


‘The mud below its furface will render the piles water-tight, and if not found fo above 
may eafily be made tight, by throwing in fome bafkets af coal afhes, clofe to the Pills 
on the outfide, when the water lays againft them. 


As I donot expeé the bottom to be level, it muft be reduced thereto by forming one 
‘or more fteps, as fhall be found moft convenient, obferving to form the flat of the fteps 
rather inclining towards the hill; and unlefs the matter happens to be fo hard, that the 
piles cannot be drove therein full 18 inches, I would have the ground courfe next the 
water-way of the arch, and the returns thereof, laid at leaft 1 foot below the natural bed 
of clay, that the gulling of the water (which will foon carry away the foft matter down 
to the clay) may not eafily get under the foundations of the piers. 


When the firft pier is raifed fufficiently above low water mark, the piles may be 
drawn, and made ufe of in like manner for the other; and if there appears to be the leaft 
danger of the gulling of the bottom by the water, I would advife a part of the piles, of 
which the dam has been formed, to be cut to a proper length, and placed in the groove 
already formed, fo as to be driven down, or cut off below the furface of low water {pring 
tides ; this to be done in the face of the piers, next the water-way, and the returns of the 
angles, but tothe remaining parts of the piers it will be ufelefs. 


As this bufinefs will be tide-work, except at neap tides, it will be neceffary to procure 
‘one or more good chain pumps, in order that the cavity may be expeditioufly cleared 
of water ; it will be advifeable to have a couple of upright fquare pumps, of about 
8 inches, (as they will ftand in lefs room) to keep the water out after the bulk is eva- 
cuated, and for the ftanding of which an upright groove or recefs may be formed in the 


back fide of the piers; 1 advifetwo, that one may be in order, while the other is clean- 
ing or repairing. 


The arch, the facings, cordon, and capings, I would propofe to be of Portland {tone, 
the ruflic part of the pillars of Moor ftone, the body of the parapet over the arch of Ply- 
mouth marble, cut aifler, the {pandrills of the arch of the fame, either courfed or rough, 
as may be thought moft proper, and the body of the piers below the ruftic may be 
aifler’d, either with Plymouth marble or Moor ftone, as may be thought proper on @- 
count of price; but if no great difference, I would advife Moor ftone, as taking mor 
Kindly to the mortar, efpecially where conftantly wet. The whole of the infide core ; 

propole 
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ropofe to be of rubble from the neighbouring rocks. It will be advifeable to fet the 
whole outfide up to high water neap tides with Hatchet or Aberthaw lime, and it would, 
as Plymouth lime is very tender in water, be alfo very advifeable that a quantity of the 
aforefaid lime was procured to mix with that of Plymouth for the infide work. to high 
water {pring tides: this is the more neceflary, as Plymouth lime and marble do not 
feem difpofed to form of themfelves a very-compact body, when conftantly fubjeét to: 
the water. 


Not having a plan of the quay at Stonehoufe and houfing adjacent, 1 have drawn the 
bridge ftraight ; but as it may probably be found more fuitable and convenient to make 
the rampart fomewhat curved from the arch and termination upon the quay, I leave this 
to the determination of thofe concerned in the execution upon the place. 


The above is, I think, the moft material of fuch direétions as at prefent occur, and 
which I hope will be found fufficient for beginning; if any thing is not fufficiently ex- 


i a eady to do it by letter. 
plained, fhall be ready to do it by letter bgp a 
Londen, June 15, 1767- 


LINTON 
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LINTON DAM AND SWALE NAVIGATION, 


The REPORT of Joun Smearon, Engineer, upon fundry points re- 
lative to the Linton Dam and Swale Navigation, referred to his con. 
fideration by Jon Smrru, Engineer for the faid works; by order 
of the Commiffioners. 


The points were the following: 


1. W HETHER any, and what allowance may be made for the declivity of the 
rivers Oufe and Swale in dry feafons, fo as to depend on making a depth of 
water beyond the dead level of the height of the dam, 


Anfwer. It is the praétice of engineers in levelling to allow one inch per mile for the 
leaft fenfible current, and this 1 apprehend may be fafely allowed, but not more; I don’t 
mean that there can be no current, under an inch ina mile; but that all methods of 
levelling are fo precarious, where fuch minute differences are concerned, that it is as 
fafe to make that allowance as to rely upon any other method to prove it, efpecially as it 
is eafy in pragtice to remedy the defect by adding a rib of wood to the crown of the 
dam, in cafe its height fhould be found defective by a few inches. 


ad. Whether the height of 11 feet above the furface of low water at Linton is necef- 
fary for the dam there above that furface, in order to make good the water to the mark 


near Milby Staith, which, according to his levelling, he makes to be 11 feet above the 
faid low water furface at Linton. 


Anfwer. The difference of 11 feet between the mark at Milby, and the low water at 
Linton, is precifely the fame that I made it; which I particularly remember, having 
explained it to the committee in London, how I came to expect to raife the water to my 
propofed height at Ai/hy by a ro foot dam at Linton, obferving that the diftance being 
eight or nine miles, according to the common allowance of an inch per mile, that would 
make fo many inches, and the remainder would be made by the thicknefs of the fheet of 
water going over the dam. 1 {till remain of opinion, that, for the fame reafons, if the 
dam at Linton, its crown is raifed within one foot of the dead level of the propofed point 
at Milby, that the water will rife to its mark, at lealt fo as it may be helped by a rib of 


‘wood as beforementioned, it being impoffible to take levels with abfolute certainty for 
fo 


ear ay] 
fo great a diftance. It is however to be remembered, when my plan was originally 
jected as above, the Linton dam was fuppofed one undertaking with the ae ate 
no more than a general defign to fhew the practicability, ihe utmoft aie was a 
wanted; but as it may prevent any jealoufy between the different parties interefied if the 
Linton dam is raifed within halfa foot of the dead level of the mark at Milby, 1 think it 
cannot fail to raife the furface of the water in its drieft feafons to its mark at Milby. 


gd. Whether the defign prepared by Mr. Smrru for the dam at Linton is a proper 
one for the purpofe. 

Anfwer. Th@ defign exhibited is I apprehend upon the fame principles as that at 
Naburne, but with improvements; and as that at Nadurne has ftood the teft for feveral 
years, I cannot doubt but this will do the fame if executed with the fame care and judg- 
ment. It would feem to me to be more unexceptionable if the-bafe was enlarged by 6 
feet, and the top diminifhed by 6 feet, the loweft ftep to be raifed 2 feet above low 
water, and the afcen: from thence to the top to be divided into three equal fteps inftead 
of two. The greateft objection I have to this conftruttion regards expence. Tt is 
greatly different refpecting the body of the dam from what I propofed, and with the 
principles of my propofed conftruétion; but I have acquainted Mr. Samira, where the 
reputation of an artift is concerned in the fuccefs of his works, he certainly ought to pro- 
ceed upon his own ideas, and not thofe of another. This is certain, had the navigation 
been opened before the Linton lock and dam was begun, which was the declared preli- 
minary of my original eftimation, in order to bring down ftone from above for the con- 
flruétiun thereof, that it would have been erected at a much lefS expence; as it now is, 
it may be a matter of computation into which my. prefent occafions will not permit me 
to enter. 


ath. Whether the defign for Linton lock is properly adapted. 


This lock is I apprehend upon the fame conftruétion as I have feen feveral by Mr. 
Smitu’s father built feveral years ago, and which have ftood and anfwered very well; 


inci i i i iffer i 7 ‘cod bottoms, are the 
the principal articles, in which I differ in grounds where I ufe wood ry 


following. 


fill, ranging in the face of each wall, (but this is 
rendered lefs neceffary by a theet of piles, in Mr. SuitH’s conftruétion, under pre 
of each wall ;) a ditto under each fill anfwering the middle of the chamber, and if the 


ground is more foft, a pile under the outward end of each fill. 


1ft. A bearing pile under each 


ad, The 


{ gr J 


ad. The great fill for the lower gates, the pointings framed therewith under the 
threfholds, in order the more firmly to be bolted thereto. 


3d. A double row of rabbeted piling at the lower gate fill to prevent the paffage of 
the water in cafe the chamber-floor fhould become defective. 


4th. The coffin {tones made alternately long and fhort, broad and narrow, in order to 
prevent their walling joint and joint, as it feems to me muft be the cafe if made of one 
dimenfion, as prefcribed by Mr. SmitH. 


sth. In good gravel bottoms, where ftone is cheap, I have ufed ittinftead of wood, 
{till keeping a row of piles under the face of the walls, with a ribband or ftring piece 
upon their head, two good rows of rabbeted piling under the lower gate fills, and a row 
of ditto at the tail of all. 


The mafonry of the lock in general feems well defigned, and fubftantial; but after all 
defigns, good execution is a great matter, 


' KNOUCH 





KNOUCH BRIDGE MILL 


Proportions and dire&tions for building the Mill at Kyouch Bridge b 
Joun Smeaton, Engineer, dare: 


HE two water-wheels for common ufe to be 11 feet 6 inches diameter, out and 
out, and 8 feet wide, the fhrouds to be g inches above the foal, and 2 nae te 
buckets, the rifing boards to be 44 inches broad, and the breadth of the a antare 
fuch, that the point of one bucket may advance to the cénter line of the heel of the next 
bucket, and the cutting edge to be thrown to the outfide. 


The bucket-boards fhould not be of above 1 inch in thicknefs, and to ftrengthen 
them, I recommend a fhroud in the middle ; the conftruétion I commonly ufe in wheels 
of this fort, is three pair of clafp arms with three rings, and then to put on the board- 
ing of the foal parallel to the axis, fo that the boards are nailed down upon the rings 
ike a floor upon joifts. The wheel cafe or race to be made toa true fweep, anfwerable 
to the wheel, to be continued from the loweft point under the axis for a quarter of a cir- 
cle, ending at the height of the center, above which the breaft wall to be continued 
upright to a proper height for fupporting the trough, which, if chought proper, may 
be made of ftone to the front of this breafting. The water in taking the wheel fhoots 
backwards, fo that the wheel turns the fame way round, and the water is delivered at 
the tail, as an under-fhot wheel ; the water is drawn by two fhuttles, anfwerable to the 
partition fhroud in the middle of the wheel; but as it is impoffible to defcribe the par- 
ticular form of the trough, fo far as relates to the drawing on of the water, without 
a draft, this fhall be fupplied in-due time. 

‘ameter, there will remain 2 feet to compleat 


The water-wheel being 11 feet 6 inches di n : 
the whole difference of 13 feet 6 inches; the whole height required for the furface of 
nly 1 foot 6 inches, there will remain 


the water above the top of the wheel being o 
6 inches either to beadded to the head of water, or to admit the bottom ofthe wheel to 
be laid 6 inches out of tail water, or to be expended partly one way and partly the 


ther, according to the judgment of the artift. 


Vou. I. 
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Nos. for the two over-fhot wheels, 


The great-cog wheel 9- = = ” et Par chea's; 
S ; . > inche i 
The great lanthorn upon the upright axis» 25 5a pen 
The fpur-wheel upon the upright axis - 72 
The 5 foot greyflone lanthorn . - 19 
The 4 foot cullens or blue ftone - Z Tal sh ad.inches pi 
- Lhe 3 foot 10} French ftones - - gg anthcnss P jabs 


The 3 foot 7 inches cullens or blue ftones  ~- 13 
The 5 feet greyitone for fhelling oats, its lanthorn 155 


N. B. The numbers above being put upon the fpindles of each pair of ftones refpec. 
tively, and all being /uppofed to be placed round the fpur-wheel, they would all go at 
their proper paces if driven together: therefore they may be fuited together to either 
mill, as beft fuits the convenience of the miller, 


For the flood-mill, it being propofed to remove one of the prefent water-wheels from 
the Whifion old mill, which are 14 feet 8 inches diameter in the ring, I propofe to con- 
tinue the fame number of fioats as at prefent, but to alter the mortices, fo that the ftarts 
may hold the floats pointing to the center. 


The Aoat-boards to be 1 foot broad, and fo as to form a circle of 17 feet 4 inches, the 
rett of the fpace to be filled up by oblique breafl-boards like the wheels at Kilnburft forge 5 
Dut fhall fhew the particular degree of obliquity, by a draft along with the trough 


for the over-fhots. 


The width of the wheel may continue the fame as at prefent, viz. 5 feet 2 inches, but 
if it canconveniently be augmented to 6 feet, it will be the better, 


F “The flood-wheel I propofe to be a breaft-wheel, and to be laid 7 feet below the full 
head, viz. the nofe of the gate to be when fhut 2 feet below head, and 5 feet fall 5 
now as this will make the bottom of the flood-wheel 6 feet or 64 feet above the common 
tail-water, and as this wheel will do bufinels with 3 feet or 34 feet tail-water, it follows, 
that it will do bufinefswhen this river is from 9 to 10 feet higher than in its ordinary fates 


The 


[gts J 
‘Lhe numbers propofed for this wheel as follows + 
The great cog wheel - ~ S 84 cogs 
The greateft lanthorn on its uprightaxis - 25 ‘ ata § inch’pitch, 
The {pur-wheel on the upright axis 


= Ap 
A pair of 5 feet grey ftones - - eties: ; . 

é 8 9 at a 3% % 
A pair of 4 feet cullens - A 15 i SF nce 


N.B. If any other forts or fizes are thought proper, the numbers or the fpindle 
Janthorn will anfwer, if made refpettively the {ame as thofe for the over-fhot wheels, 


The over-fhot mills above prapofed will both be turged at once, with the fame quan. 
tity of water wherewith one of the wheels of /bifton old mill was worked when I was 
there, and which was faid to be about the whole quantity in dry feafons, This quan- 
tity will enable each of the over-fhot mills to grind with great eafe at the rate of a quar~ 
ter of wheat per hour, that is 16 Winchefer bushels per hour by the two wheels, 


The breaft-wheel will grind the fame quantity as either of the over-fhot wheels, but will 
require a double quantity of water, that is, it will require as much water to grind eight 
buthels per hour, as both the two over-fhot wheels will require when grinding at the rate 
of eight buthels each ; but as the two over-fhot wheels will work at the rate abovemen- 
tioned with the common fummer’s water, I apprehend it will feldom happen but there 
will be water to fpare, and therefore it may be worth while to confider whether one of 
the over-fhot wheels may not be omitted, and the breaft-wheel ufed in fhort water times 
in its ftead, and by that means the breaft-wheel be brought to aét in a double capacity, 
as a fhort water wheel as well as a flood wheel. 


The oyer-fhot wheels will work with 3 or 4 feet tail water, at which time there will 
beneceffarily fuch plenty, that it will be very immaterial whether the breaft-wheel takes 
more or lefs, 


London, 15th June, 1767» J. SMzaTON, 


EE 
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P. S, If the ftaves of the great lanthorns are made of caft iron,’ as will be adyife. for placing the MILLS ee 
able, they may be made of a flattifh or oval figure, and thinner than if made of wood, near Ree ee 


fo as to give room fora ftronger cog. C. Lhe Breast or Flood Wheel 


D. Lhe Mill house for the Overshot Wheel 
E. The Mill house for the Breast Wheel 


KvouCcH BRIDGE. 





The following fketch refpedting the fituation will, T hope, make the whole clear, 


ML either of the Overshot Wheels 
Nord. should be thought proper to be 
omitted then the Wheel C. may stand in 
us place & the Mill house ¥..may be omitted 


deest qo 


fo 
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RIVER COLN, 


AN for aini 5 i iti 

S eh the proportional quantities of water flowing 
lown the high ftream and Iver ftream, being two divifions of the 
river Colx below Uxbridge, from whence alfo may be determined the 
quantity of water difcharged at each place per hour. 


HE fketch annexed is folely explanatory to fave many words in defcription, and is 
therefore fuppofed not to be drawn from a {cale. : 


The point A fhews that branch of the river which comes from under the wefternmoft 
Dridge of Uxbridge; this is not the whole of the river Colm, a confiderable ftream being 
diverted therefrom, called the Cowley ftream, which croffes the great weftern road 
nearer the body of the town, , 


Below the point A the branch in queftion divides, one part turning the water-engine 
or colour-mill, and feems to have been an artificial cut, but the greater part of the 
water goes down the old river; thofe ftreams unite at B, and are again divided at C 
into two ftreams, called the high ftream and Jver ftream, the former being much the 
Jargeft; from the point of divifion C the water runs with a gentle current to the bridge 
D, where, meeting the ford where the road croffes, and being fomewhat pent up, 
it runs more rapid from thence to E, where this branch fubdiyides, but afterwards unite 
and join with the ftream beforementioned, 


From the point C the Jver branch runs with a very languid current till ic meets the 
ifland F, after which it runs more brifkly, as alfo at the bridge and ford at G it runs 
again languid till it gets into the inclofures, and then more brifkly through the inclofures 
till it gets to the fecond bridge at H, where there is a further obftruétion and fall, and 
from thence it runs to Jver mill. 


Now, if a water-gage is erected upon the high ftream, and another on the Jver 
ftream at any place fo far below the point of feparation at C, that the water running 
from C to D, and from C to G, fhall not be interrupted in its natural courfe, then thofe 
water-gages will refpectively fhew the proportion of the two ftreams, and afford a means 


of computing their real quantities, independent of any enquiries or evidence to be col- 


leéted from the millers, and which may be executed in the following manner: Upon the 
branch of the high ftream E L, and near the point L, let a water-gage be erected of 


'N.B. The water-courfe I R feems intended to difcharge the overplus water in times of floods from the Iver 


fiream into the high ftream, the mouth of the paffage at I being ftopped up with piles, 3 


(Ce | 


athe mills can ufe, the flop or dam upon the ver being made in the form of a tumbling- 
bay, the furcharge will be conveyed down the Jver, and for feveral months in the year 
will be a confiderable running ftream. 


go feet in width, the fill whereof to lay even with the common furface of the water ; 

dry times, to be terminated by two upright pofts, and ifneed be, one in the middle, fo a 
divide the fame into two paflages of 15 feet each, the whole to be made clofe and tigh 
underneath the fill and on each fide the pofts, fo that no water may pafs during shai 
thereof but through the 3o feet paffage over the fill, and confequently will fall over ¢ 
fame like a tumbling-bay. While this is erecting, the water may be turned through the 


paffage EM, which will go to the mills as at prefent, but when compleated, the water 
5 


e 
It will be neceffary alfo to put a fmall gauge upon the little brook that falls into the 


Ter at the bridge C, which, when reduced to the fame depth, muft be deduéted from 
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being topped from going through EM, will wholly be obliged to pafs the water-gave the width of the gauge at N, and the width fo reduced, in comparifon with the gauge 
at L, and will raife the water there fo little as not to affeét the run of the water from / at L, will give the true proportion of the feparation of the waters at C, and a on 
CtoD. Now, as the Jver ftream runs more languid than the high’ ftream, it will be propofed feparation at A, Again, as a quantity of water is propofed to Aer down the 
neceffary to go fomewhat lower down, fuppofe to the bridge H, a little above which Juer ftream, in order to fupply the neighbouring meadows, villages, and the town of 
at N let a fimilar gage be erected, but with this difference, that as the /ver ftream is not Colnbrook with water, whatever the aforefaid little brook fhall exteel or fall thort of 
fuppofed to beabove half the currency of the high ftream, a gage of 15 feet will equally what fhall be thought proper for that purpofe, a due allowance can be made in the 
‘carry the water. As this width will not occupy the whole river there, the gage may be width of the gauge propofed to be ereéted at A. 

erected_on one fide, while the water let down to the mills on the other fide, and isin 

compleated, the bye paflage mutt be {topped up, and the whole of the water be alaieed / . ‘ 

to pals the water-gage, as in the tier a It may be objected, that when the water due to the Iver ftream is deduéted from the 


river at A, that then the engine or colour-mill will lofe a proportionable quantity of 
water ; but as the water flowing down the main ftream is not employed in working any 
mill before this reunion, if, in dry feafons, the main river is ftraightened, in the fame 
proportion by a flood-gate to be ereéted at O, and to be drawn up in times of floods, 
in all refpeéts in the fame condition it 


Now, upon turning the water through the two gages, if the depth of the current water 
upon the fill is equal, then the quantity will be in proportion to the widths; that is, that 
the currency of the high ftream is double the currency of the Jver ftream; but as 
the depths at firft trial will probably be found unequal, let as many boards be put into 


then will the engine or colour-mill be 













that gage (end-ways up) upon which the water runs Jrallowe/t, as by ftraightening the now is 
water Way will caufe it to run of equal depths with the other, then will the propor- 
tional quantities be as the widths refpectively, when fo adjufted, and this will be thewn It may a fo be obferved, that the obliging the river to pafS the water-gauges at A, 
by infpeétion, according to the yarious ftates of the river in dry feafons, whether the may, in floody feafons, pen the water upon the tail of the mills juft above the bridge 
mills are day Par BO and the experiment may be continued (with a proper at- of Uxbridge; but as this partition will only be of ufe in dry feafons, it is propofed that 
tendance) for a month, or fuch time as fhall be thought neceffary ; and account being there fhall be a fet of Alood-gates, that being drawn up, fhall leave the river as capa- 
kept of the depth of the water at different times, anfwerable to given widths, will afford * cious as it is at prefent, and, confequently, the mills in the fame condition ; it is alfo pro- 
a means.of computation of the real quantity in tons per hour; but the computation of pofed, that the water-gauge &t ‘A fhall not be erected fo as in dry feafons to pen up 
the real quantities is more matter of curiofity than ufe inthe prefent cafe, for as the pro- the water above the bridge of Uxbridge higher than it now is, fo that the mills above 
- pofition is to take away no more water from the confined flream at A, than is due to the fame fhall not, in any feafon, be affected by the propofed undertaking. It is fup- 
the Jver fream, in any one given ftate, therefore more efpecially in the lowelt ftate, pofed, that this method of the partition of the water is (if poffible) more unexceptionable 
. lows that if the whole river at A was afterwards parted by a gage, fimilar to | than that of taking a given quantity out of the river or colour-mill head near A, as for- 
3 alan he.experiments, whereof ‘that reprefenting the Iver gage is conveyed to London, merly propofed ; but that if this method be thought more eligible, as the gauges above- 
ot By other £0 be conveyed down the high ftream, after the Jver ftream is {topped up mentioned will afford a juft method of computing the real quantity of water dice 4 
oun e :* Rees: Sa gre ftream, remain’ with its prefent quantity of water as here- : the Iver ftream, a quantity may be taken by the method already exhibited, which 
ee YY a arged in time of floods for want of paflage down the Jver * BUT: never 
ac lg 3 becaufe, whenever the river at C rifes fo high, as to afford more water than any 
‘ : ey. the : 


ae 


e 





ad Aufthorpe, July 8, 1767. 
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ini exceed: the juft proportion in the drieft feafons, and in all others rath: 
bas exceed it, and ftill the furplufage, when too much for the mills and a 
difcharged by the Zver ftream in the fame proportion as heretofore et 


J. Smeaton, 


PORT 


EEE ee 
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PORT GLASGOW PUMP. 
DESCRIPTION of a Pump for the dock at port Gla/gow. 


HE water left in the dock at a medium to be evacuated by 
ump-work ¥ 
the 22d day of Augutt, 1767, was iii 


Mean length - 243 0 

rere: Solid contents 21141 
Mean breadth = - 360 Cube ieeaien oat 
Mean depth = 25 ee oe 


This quantity to be raifed in 4 hours to the mean height of 4 feet will require 6 
men working at a time, and good Englifh labourers, will continue at the fame rate for 
the whole time; but as the labourers to be employed will probably be fuch as can be 
promifcuoully picked up, it will be proper to have two fets to relieve each other. 


The diftance of the chains from the axis of the lever to be + of the length of the 
lever ; it would be moft convenient to have the center of the chains 2 feet from the 
center of the lever, but fhould not be lefs than 1 foot 6 inches. 


The diameter of the working barrels to be 17 inches; and it would be well to have 
them lined with cylinders of hammered brafs or copper, as iron will ruft in falt water, 


and the bare wood will chamber too faft, 


In the working of this pump it is to be noted, that when the height of the water 
without exceeds the height of delivery, that it will never rife higher in_ the mounting 
pipes above the chamber than jutt to force its way outwards, fo that the water will 
never be raifed to any height that is unnecefiary, and witha proportional addition of 


force will throw out the water at al] times of tide. 


The 2 barrels A B are connected together by a fquare box or trunk CD, into which 
king barrels E F, about 8 inches high by 10 or 12 


{ diameter, fo as to receive a pipe 


are 2 {quare paflages through the wor 
x is an hole 105 


inches wide; in the forefide of the bo: 
of 84 or thereabouts, which pipe is to 
bank into the open fea, the outward en' 
neceffary ; but if the lower valves of the pumy 
dock; it will indeed rife to an equal height in 


ar ret. Tt2 The 


be rammed tight, and to lay through the wail or 
dof which may be guarded by @ valve if chought 
p are tight, no water can revert into the 
the mounting pipes, but will there be 


| PORT GLASGOW HARBOUR 
t eat ] F Plan of the Handles. 
J 


The buckets I would propofe to be made in the fame way as thofe for fire-engines 
and the lower valves to be made double; I propofe them to be framed upon a catt-iron, 




















plate, clofing up the bottom of the barrel, and which may be fcrewed to the-barre] by ; = a Sia 
6 or 8 bedsferews, the nuts of which to be let fideways into. the waod. : | 
H AH Pirare blacks for the-pumps to reft upom. ; | 
The iron rods and buckets will, I expect, be of weight fufficient to carry them down, eer = f SSS Zo- \ eee a 
but they fhould be fteadied by paffing through a plug or collar in the top of the mount. = . ls | | 
ing pipes. f V ; hk | 
The valves muft be made light, particularly of the buckets, that they may meet with ; 


| 
the lefs check in defcending, and the whole leathered with pliable leather, which will be sis 
fully fufficient for a column of fo finall a perpendicular: 


If the employment-of 12 men -for 4 hours be thought too much, this work may be ; 
done in 3 hours 20/ by 2 ordinary horfes, the pumps being contrived upon the fame * 
principle, and 3 pumps to be worked by a triple crank, the proportions as follow : 


Diameter of the-working barrels 


\| 
1 foor ; | 
Length of the ftroke - 


2 - 3 feet | 
No. P14 | 
Lanthorn on the crank fpindles 19 fe ; | 
Face wheel for driving ditto 84 { ogasiat-a2 inches pitch | | | 
Mean diameter of the horfe-tract - 21 feet 


Aifthorpe, 4th September, 1767. 





| 
Je Smeaton. | 1 |i 


_ * Thatis not to lift the water above four feet at. low water, and no higher than to overcome the refiftance. | | 
from without, at all other times. 
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RIVER *T REN T: 


The REPORT of Joun Smrarton, Engineer, coneeiegg the Water- 
Road propofed to be carried acrofs the valley of the river ‘Trent from 
Mufkbam to Newark. fies 


HE points relating to the road abovementioned, referred to my confidersOm 
: the truftees thereof, at a meeting on the rgth day of December ult. were as. 


d, The proper height of the road in refpeét of the water-line at-the extreme of 
—2 er ae 


; The proper quantity of water-way for the neceffary paffage of the water acrofs) 
the faid road in time of the faid floods. — Lio aun ieee ae 
The particular places where the arches ought to be aber 
gimenfions of the arches proper at each particular places ua 
ean . on Stee 
“th. The beft method of conftruétion of the faid arches, fo that they may be done 

fiftent with their being effectual. ae 


le expence as poffible, con! 


‘The proper fection. of the road where it paffes through the 


a 
i 
3 
§ 
i 
& 
‘ 
| 
i 
: 
& 


i 
it 
a3) 
Sua 
hi 
iy 
i 
gee 


Lenton, Published try Longman. turre Kear S Orme Paterno cer Kew 





ir ‘the propofitions as I unde 
at 


inion, that 
c chofen, being in gen 
ht; and I look upon it to be an advantage tha 

; i ates 
2h 
3 





ieee 
6 inches, the fides of the road will then be about fix inches above the faid water-| 
‘ater-tine, 


which height above the water-line will alfo b 
! ater-line will ; e neceflary on account of the { 
_ even after finifhed, though confolidated in the beft manner pra¢ticable while aa 
a f cing, 


In order sto afcertain the refpe€tive heights of the road above the furfi 
ground, a point at Newark Bridge was fhewn me by Mr. Hanpvey, as th sae Ee 
the higheft floods were never known to rife, and which has not ok ciel * ae 
years from. this point I took a level to a mark at Mukbam Brieee, fhewn ee 
perfon,of Mufkkam, as the point to which the faid floods arofe ; Reh oience ia es 
that at a medium of two operations the food-mark is lower at Mu/kham Bridge ae 
cat Newark Bridge by 17 inches; and though this medium differed 5 ies fons ne 
-extremes (which difference of the two operations was the refult of carrying a i 
miles) yet it is probable it is very near the truth, as it differs but 1 5 ath a : 
level put down upon Mr, Wiixinson’s plan in the middle of Lord one,, ie 
lands, between No. 18 and 19, near Mu/kham Bridge. The level of the hi oe 

mark upon the bridge itfelf was fhewn me by a different perfon from him a nel 
the high water mark to Mr. W1ixinson, therefore they probably are not the (ie 
and I have reafon to believe, that from that part of the bridge having been re ea 
fince the great flood abovementioned, the point fhewn me was at leaft 6 Te love 
than the real height of the great flood referred to, fo that the fall of the water’s Paice 
from Newark to Mufkham Bridge will be reduced to about 11 inches. I have a 
piquets near the courfe of the propofed road, between the two bridges, to the Bites & 
which the numbers ‘in red refer upon the plan; and having suey a fein of the 
traét of ground, the refpective depreffions of the faid picquet heads below the water- 


i line, upon a fuppofiti i 
" Up ppofition of 11 inches fall of the water's furface betwe i 
M ee : s cote en the two bridges 
i this will be a fufficient guide for the laying out and forming the road. i 
‘ur . 
i p gd. The proper quantity of Wwater-way cannot, as it feems to me, be determined upon 
: any fixed principles, becaufe it is very difficult, if not impoffible, to determine exactly 


Side taage “ a in great floods runs over the furface to that which runs through 
es; all that can be done, therefore, is to make imati 

, : , the be 

tring by allowing too much. Sea 









: rat ha on this head, that I paffed between the two bridges in 
higheft of the great flood which happened h i 

f * ase aa on the melting of the fnow 

in ce a aie the height of the flood by a fixed mark, to which 
of nee found that the furface of the water was then within 65 

Zh that was now fhewn me at Mu/kham Bridge as the higheft of all. I 


se all 
7" 10 
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alfo then took particular notice of the quantity of water Aowing through the rails, 

and void {paces in the hedges, and confidering the great depth of the river in pe. 

channel, and the great obftruétions the flood waters met with in paffing the hedges pid 
wreck, &c- depofited therein, I cannot in ry own mind fuppofe that the ui water 
palling over the furface of the lands could equal that which pafied through Mukham 
Bridge alone 5 but, that we may err on the fafe fide, let us confider the capacity of both 
bridges. Having, on the prefent occafion, taken dimenfions of the water-ways of both 
bridges, and compared them with the lenath of the arching that will be equivalent 
thereto, upon a fuppofition that the flood arches upon an extreme flood carry a depth of 
water Upon their floors of 6 feet at a medium, I find them as follow : 


Yards running, 


Mujfkban Bridge equal to flood bridging ak 154 
Newark ditto — — os = 99 
Equivalent of both bridges in food ridging 253 


+» eftimatory account of the whole openings in 
fent road through which all the flood waters muft 
ands, and make. them amount to) an equivalent 


In order to check the above, I toak 
the line of the hedge on one fide the ps 
pafs that run over the furface of the 1 
‘of flood bridging of 333 yards. 


Now the mean of the two determinations willbe 293 yards, but fora round number 
letus fay 300 yards, which is near 4 more than the fum of the capacities “of both 
bridges: now this quantity, properly difpofed of, will, in my opinion, be amply fuf- 
ficient for difcharging the flood waters, without the leaft danger or detriment of either 
the lands above the road, or to the road itfelf; and if the expence fhould make it need~ 
ful, Iam of opinion that the quantity above mentioned may be retrenched. 


proper difpofition of the arching above mentioned; and 

the country, it appears that the places anere the 
Rood-bridges now are, viz. at Crankle), and the three bridges, are the principal out- 
lets for the flood waters. ‘This experience has taught our forefathers, 25 1s manifefted 
by their placing bridges in thofe places + it follows therefore thac-thofe natural hollows, 
which lead the waters to thole points, will be the propereft places for the new flood- 

bridges, at the fame ume difpofing of fame arches on tunnels quite through the whole, 
9 prevent any water remaining pent etween the hedges in any particular place. rae 
© Vou. 1. Uv 


_ 4th. The next article is the 
on viewing the face and levels of 
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"The arehes T would recommend are of 12 feet wide, and 6 feet from the floor to the 
fpringer; they may be nearly all alike, except that in fuch places as will admit thereof 
the floors thay be laid lower, and the piers raifed higher above the foundation than ie 
fore {pecified; in order that one with another they may be of 6 feet depth of water ; for 
. Jeffer communications, I would propofe tunnels of 5 feet width, covered by femicircular 
arches, the‘depth from the crown to the floor to be 6 feet, and the crown of the arch 
on the under fide to be 2 feet 6 inches under the crown or fummit of the road. Ac. 
cording to’ fhefe dimenfions, three of thefe tunnels will be equivalent to one of the 


The places of the arches and tunnels as follows 


Extent in clear 
water-Way, 
Arches. Tannels, Yards. Feet, 
ta the low ground between the north end of Newark Bridge, and the 


higher grounds oppofite the warehoufe, - - - 9 ° 36 ° 
In Mr. RipGeLt’s clofe, - - — - 2 z 2 

Jn Tuomas Woop’s ditto, - - - - ° I 1 1 
"In James Hawker’s, - s - - - ° 2 2 2 
Crofs the valley at the three bridges ro -* - 24 ° 96 ° 

"The further hollow in Mr. Srrevenson’s clofe, where the piquet, No.8; 
is placed, - = - . - - ° 5 4 0 
In the drivers, where the piquet, No. 12, is placed, ~ - ° 1 1 1 

In the great hollow from the drivers to Langdale, crofling the water- 
courfe that leads to Crankley Bridge, - - - 24. ° 96 ° 
In the low flade in the re€tor of Kelbam's ground at No. 16, - 6 ° 24. ° 
Tn the croffing of the old road, = - < 5 3 ° 12 ° 
Jn Lord Mrppteton’s land, near the fouth end of Mukham Bridge, 3 ° 12 ° 
Between Muftham Bridge and the high land at the north end thereof, 3 ° 12 ° 
72 9 300. g 





The above is the beft difpofition I can form for the placing of the water-ways from 
my own obfervations and the information I have had; but as the going away of the 
prefent fhow may probably furnifh a good opportunity of making obfervations upon 
the currency, it would not be improper to appoint a difcreet perfon for that purpofe. 
1 am opinion, however, that if the arches in thofe two places, which are laid out for 24 
“arches each, were reduced to 21, the water-way would be very ample. 


© 5th. With refpeét to the conftruction of the arches, having explained myfelf by 4 


seGgn, I have the lefs to fay thereon: it is neceffary however to obferve, that refpecting 
2. the 


fh agp 4 


the foundations, I have fuppofed it a firm gravel or clay, at the depth to which it wi 

be neceflary to excavate ; but where it proves a foft ay, loofe ets Sy: 4 hi wif 
fofter matter, it will be neceffary to pile under the piers. In ordina hoa + supe 
5 t0 8 feet long, and from 6 to 8 inches diameter, driven about 2 a ot Pad ot 

. 1 a 7) Alin . 2 

middle and middle, will fuflice ; but as nothing can be afcertained on this head, wriehore 
trial. of the individual {pot of ground in queftion, and as the firmnefs of the ground 
will frequently vary one pier from its next neighbour, the quantity and fize on : 
increafed or diminifhed, at the difcretion of the furveyor, : 


Where piles are not ufed, I propofe the firft courfe of bricks to be fet edgeways up- 
wards, the length of the bricks croffing the bafe of the pier, the whole to be driven 
down with a paviour’s rammer in the manner of a pavement, and after that the inter. 
ftices run full of grout or putty, or if wet, to be filled with quick lime. If piles are 
ufed, bricks or half bricks to be drove down in the fame manner in the interftices be-~ 
tween the pile heads, and then to begin the regular courfes upon the paving and pile 
heads promifcuoufly, being grouted as before. It is hardly neceffary to fay, that 
where a good foundation can be come at by going deeper, at a lefs expence than piling, 
it will be proper to do it. 


As the arches are propofed to be but 12 feet wide, in order to ayoid an unneceffary 
quantity of brick work, I have fuppofed the fhafts of the piers to be but 2+ bricks thick, 
which, if built firm infide and out, will be very fufficient to carry the loads in fuch 
fhort fpans ; the arches themfelves I have fuppofed to be no more than one brick thick, 
which I am alfo fatisfied, if well done with good materials, will be quite fufficient : yet, 
as the fupporting parts in the elevation have fomewhat of ,a light appearance, if to. fa- 
tisfy the eye the truftees think it proper, h alf a brick may be. added to the piers, and alfo 
halfa brick to the arches within, which will make but little alteration in the defign, 


To fave expence, I have fuppofed the whole to be of brick, the cap ftones for the 
, which are neceflary to be of ftone, on ac- 


terminating pillars of the parapet excepted, : : 
£ the expence can be admitted, it 


count of weight to keep on the brick caping; but 4 
would give the whole a more fubftantial appearance £0 thofe who travel, the road, to 
have the whole caping of ftone. I fuppote that the fhoulder angles and {pringers of the 
piers, together with the capings, if of brick, to be made of their proper figure in 


Moulds for that purpole. 


To make all the piers thick enough to fupport all the adjacent arches /ingle, without 


. i a- 
the counterbalance from the neighbouring arches, would bury & large quantity of m 
‘ = Uu2 terials 5 
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tevfals; YHAvetherefbreatlopred the thought of my ingenious friend Mr, Mavens cy 
ininaking every third pier or every fifth {trong enough for this purpofe, that in cafe of 
accident the damage may not be progreffive. 


6th. In regard'to the proper fettion of the road, it appears from the general feAijon 
that the flat ground from the point No. 4, to the three bridges, is the deepett flooded 
of any part that will.be done by ramparting, and that the depth at a medium below the 
water’s furface is 4 feet, the mean height therefore of the crown of the road will be « 
feet; and for this height a feétion is drawn, fhewing the excavations neceffary on chee 
fide, in order to furnifh matter to form it when confolidated ; but if the bottoms of the 
éaals on each fide do not afford gravel for a cover, then the excavations may be of lefs 
width on account of this part of the matter being brought from a diftant place ; but what- 
éver be the height of the rampart, the fame feétion will regulate it, by fuppofing the top 
of the road and angle of the flopes on each fide to remain the fame, and therefore the 
width only of the bait to be variable, according to the quantity of matter required. 


J flippofe'that in a few years the ditches will Gilt and grafs over'fo as to become pafture 
Jand, but as itwill not only be unavoidable, but in fome meafure ufeful for the water, in 
time of great floods, to have a current along thofe ditches, it will be proper, as early as 
poffible, to ‘fow them with hay feeds, to prevent their fides from flipping, or from being 
galled by the current while they are new. 


Yn ‘order'to prevent the furge, which in time of great floods will be raifed by the 
ation “of the-wind from wafhing down the fides of the rampart before it can get firmly 
fwarthed over, it'will be neceffary to fet the flopes of the ramparts with fods, in the 
fannér'fhéwh in the feGtion; and if the flope of the ditch next the rampart, as well as 
the oppofite fide where it faces the arches, was fodded alfo, ic would be ftill better. 


Vhavedrawn the fection of the road fo as to afford’ a breadth of jo feet for the'tread 
ofthe wheel, ‘which lapprehend will be quite fufficient, efpecially where the rampart is 
raifed high, as well asin the bridging; but in the high grounds, where the road is to'be 
but little raifed, ‘it will not’be neceffary to be confined to this width, 


Aupthorpe, January 11, 1768 


J. SmEATON. 


GLASGOW 


Teegas) sl 


GLASGOW BRIDGE, 


Copy of a REPORT delivered at G/afrow by Mr. Smeaton, in O&o- 
ber, 1760, from a copy thereof received from Mr. Murpocx ina 
letter, dated April 20, 1768. 


« Report concerning the fituaticn of the intended new bridge over the river 
Clyde at Glafgow.” 


aN carefully examined the river at feven different places, viz. rft, oppofite 
Jamaica Street ; ad, at the middle of the ifland, commonly called Ducat Green 5 3d, 
jn a line paffing behind the Gorbal church; 4th, inaline agreeing with the ftreet that 
runs before the Gorbal church; sth, at the prefent bridge ; 6th, at the Maughter-houfe, 
in a line with the new ftreet ; and 7th, at the Green of Glafgow, almoft oppofite to the 
gate leading from the bottom of the Sa/t-Market, of which a particular account is con- 
tained in the paper annexed, from whetiée it appears to me that the fituation of the pre- 
e following reafons : 1ft, On account of the 
greatnefs of the length which will increafe the expence; 2d, by the fireet an{wering 


fent bridge is not the moft eligible, t 


thereto on the Gorbal fide being too narrow, and embarraffed for the main avenue to a 
bridge of 30 feet wide; that {treet being not above 22 feet at a medium, and in feveral 
places not 18 feet; 3d, becaufe it would not be {afe to. build a new bridge in the fame 
place, except conformable with the old foundations, which would fubje& the new bridge 
to great irregularities ; for as the prefent bridge appears to be founded upon the furface 
of a cruit of gravel, covering mud or fleech to an unknown depth, was the new founda- 
tion upon the interitices, and the old ones removed for the fake of giving a free paflage 
to the water, as this cruft is undoubtedly broke through in many places by piles, &c. 
it would be dangerous to remove them, left, by giving advantage to the fpeats to gull 
away the ground from thence, a free paflage is given to the mud to efcape; and thereby 
to render the new pier liable to fettlements.. 4th, The difadvantage of wanting 8 bridge 
during the time of building a new one, oF the charge of a temporary bridge balanced 
againtt the {mall value of the old materials, ate too obyious to need infilting Re 
ad, The pofition agreeing with the front of the Gerbal church is not the moft eligi le on. 
een the top of the bank on each fide,, fo that it would 


require the extent of the bridge to be greater than its prefent firuation 5 and = if nag 
end would abut upon the workhoufe dykes would be too near, and too coined, Wit= 


.out.an oppostunity.of forming, any new treet in any good direction from thence, pd 


account of the great length becw 





ee] 


the avenue from the fouth abutment free from objections, being but 27 feet in the wider 
part, and not above 19 oppofite the church wall, which would require to be removed, 
and fome private property purchafed; nor is the crofs ftreet leading to the turnpike lef 
exceptionable. 


3d. The pofition agreeing with a line paffing behind the Gorba/ church, will clear the 
fouth abutment of all incumbrances, and mend the north in regard to the practicability 
of making an opening into the green beyond the row of trees called the Old Green; but 


til] that is done will be as much confined as the former, nor will this fituation admit of 


any ftreet in any good direction into the town, without palling through gardens and pri- 
vate properties ; add to this, that here the bridge will be required the longeft of all, the 
diftance from the tops of the banks being upwards of 600 feet, 


4th. To the pofition agreeing with Famaica Street, are the following objections: the 
ottom is worft of all, and the water deepeft, nor does the line of this ftreet produced 
cut the ftream at right angles, which is a difadvantage that ought always to be avoided 
if poffible ; but without infifting on any objection to this fituation on account of its being 
too near, and too much confining and embarrafing the prefent wharf or landing-place, or 
on account ofits being too far removed from the prefent bulk of inhabitants, the founda- 
tion is a matter of confequence, for though the mud or fleech that lies under the bed of 


gravel is much of the fame confiltence as above (if any thing more foft), and may be | 


made capable by proper care and caution of bearing the fuperftruétion of a bridge; yet 
as the upper cruft is confiderably thinner, and lefs compact than above, it is juftly to be 
apprehended that when the channel comes to be contracted by the piers, the increafe of 
velocity of the water, in time of fpeats, may take away the bed of gravel between the 
piers, and by laying the mud expofed to the action of the water, may produce fatal 
confequences upon the adjoining piers, and this cannot be prevented but by a confider- 
able addition of expence in the original conftruction, in piling, fetting, and framing the 
whole of the fpaces between the piers, : 


5th. At the Naughter-houfe, in a line with the new ftreet, the river is of a moderate 
width, the running fand below the gravel lies the clofeft I ever met with at that depth 
yet as the upper ftratum of gravel is but loofe, and the under cruft very thin, this foun- 
dation is not without fufpicion on account of the fpeats, nor does the line of the new 
ftreet makea right angle with the ftream of the river ; fo that after pulling down feveral 
houfes in order to open an avenue thereto, the direétion of the bridge cannot properly 
ftand in a continued line with the ftreet; the avenue on the fouth fide will alfo be em- 
barraffed in paffing the Gorbals, for after pulling down fome houfes to make an avenue 
anfwerable 


aaa 


3395 


anfwerabie to the crofs flreet leading to the turnpike on Paifley road, that ftreet itfelf is 
jn many places not more than 16 or 17 fect wide. 


6th. The foundation at the green at Gla/gow, oppofite the gate leading from the Salt- 
Market, is much the fame as at the flaughter-houfe; the objeétion with refpect to a paf- 
fage through the Gorbals the fame; the avenue from the bottom of the Salt-Market 
might be fomewhat enlarged, by removing the garden wall, but the clear between the 
houfes in the narroweft place is not more than 254 feet. 


qth, It now remains that we examine the pofition at or near the middle of the Ducat 
. the width of the river between water and water is leaft of all, being at the boiler 
Green ; 2g 
345 fect, and from the top of the bank on the fouth fide, to the top of the high ground 
onthe ifland, 495 feet; from that point meafuring acrofs the Green, to the middle of the 
road down the avenue of trees, is 180 fect ; from the top of the bank on the fouth fide, 
to the Paifley road in a direct line through the arable ground, 600 feet, which, allowing 
the breadth of the road to be 40 feet, will fcarcely amount to half an acre Scots: in this 
ofition the new bridge will be about goo feet diftant from the prefent bridge, unem- 
: Po 
parrafied at either end, and capable of jpiming a new ftreet that might hereafter be made 
acrofs the Old Green, which may be mad: ina right line upon an arable clofe, and join 
the Troangate-Street near to Mr. Bucranan’s houfe, without interfering with any prefent 
buildings or gardens. “The obliquity of the ftream of the Clyde with the line will in- 
gs org y i plage 
i i ei e, obliqu 
deed occafion the pofition of the bridge not to. be in the fame line, but thé obliquity 
enience with refpect to the ufeful part. 


will not be fuch as to occafion any material inconv 
good at bottom as 


The foundation at this place, though not perfectly the beft, is yetas 
any, and the bed of gravel as thick, and in general as compact as any, but Wiec 
cruft for about 8 or g inches not quite fo hard as at the ford oppofite the ee urch, 
eae ; 4 
andat the prefent bridge, but much more compact than it is lower down ; a . 
0 nt of the ground, I would propofe to make - pa 
e river i ; and contfe- 
the openings of the new bridge equal to the fpan of the river io = place Pe rank 
quently, as the velocity of the water in time of f{peats es pai . 
: i {tains their efforts, W - 
at the faid gravel that now ful 
ae ‘ ift, by digging away fo much of the 


tinue fo todo; and this may be done two ways, i lids of 
fouth fide of the Ducat Green next the river as fhall be equal to the fum of the folids of 


the bridge, and with the earth to fill up the back drain; 2d, by feo yea 
Be tana on each fide, ond’ to procure SPRNE EST y, 


: arch, 
widening and.deepening the back drain, over which I would throw a fingle arc 


remove all objections on accou! 


The 
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The former way would be the more eligible, on account of the Conyeniency of paffage Fs 4 

c 0 4 5 € ie: me 
to the bridge, the latter will in that refpect be fufficient, and amply fo whenever a i 5 : é ‘ 

. anew Fs PA 3 
ftreet is made; but I apprehend the latter would better anfwer the conveniencies of =o & oir ia S 

cae ; ; ; =a be) ee) 

trade; for the widening this back drain to 40 feet, fo as to admit of two veffels a-breatt Be | # a 2 

Soret ; : : : , ower || 2 : 5 3 

will admit of a convenient wharf on both fides, and will have this further effeét, that a Coup cal Oa 3 cS Fs 
q 3 ; a ete o 4 3 } ~ 2 3 5 

great quantity of water coming down this back drain in time of fpeats, would cleanfe the = | 2 - £375 B 
§ ° a a : ic 2 os 

face of the prefent quay; which towards the upper end is almoft choaked up, arifing Bag 3 3$8583 3 
from the main ftream being chiefly on the fouth fide. 5 S i 2 aa z i 
a. 9 5 62 4 3 

. * ; é pee = 34 3 3 

It therefore feems to me that this fituation of a new bridge will, upon the whole, be ue 2 H wS 8 

7 . * é > o a “ o 
attended with the leaft inconveniences, be executed at the leaft expence, fuit the conve- oo 2 : 

5 f 4 ‘ ‘ 4 3 
niences of the prefent inhabitants, and favour any improvements that may be made 3 : 3 8 
further. SO wie : S 2 

. = & -s 
; : o ; 3 . 
(Signed) J. Smeaton. as J 3 6 
* Glafgaw, October 20, 1760; 3 3 2 
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WHITEHAVEN HARBOUR. 


The REPORT of Joun SMEATON, Engineer, upon a View of the Har- 
bour of Whitehaven. 


AVING carefully viewed the harbour of Whitehaven upon the 7th and 8th of April 
1768, I am-of opinion as follows : 


That in cafe the expence and length of time attending fuch a work would permit it 
execution, that the nobleft and beft {cheme would be to carry out a north pier, and to 
lengthen the new pier, till, the heads of the two piers fhould be within a competent 
diftance (fuppofe 200 feet) of each other; but as I apprehend it would be many years 
before much relief could be procured to the trade by fo extenfive a work, the moft ready 
way of enlarging the harbour would be by extending the old pier by fome raion 





works, the particulars of which it will require leifure to judge of; but I am clearly of 


opinion, that if during the coming fummer the old pier can be lengthened 3o yards, and 
turned a little more outward than the prefent dire&tion, it will perfectly agree with every 
jut idea of what is to follow, and that the prolongation aforefaid fhould be the firtt 
work done; and if during this time a correct plan of the harbour, piers, and appur- 
tenances, together with the coaft as far as Redye/s Point, is prepared to be laid before 
me, I fhall then be in a condition to judge more accurately of what is to follow. 


Cockermouth, 8th April, 1768. 


DUMBAR- 


fb -as9 
DUMBARTON BRIDGE. 


The REPORT of Joun Smzaton, Engineer, upon the rebuilding the 
funken pier of Dumbarton Bridge. 
AVING viewed and examined the funken pier of the bridge of Dumbarton, and the 
nature of the ground upon which it ftands, and finding that it isa foft mud to a 
depth unknown, it being tried to the depth of 46 feet below low water mark, I do not 
know of any certain method of founding in fuch a fituation; but, confidering the very 
great difficulty and expence that will probably attend the taking up the prefent. work to 
the bottom, being about 17 feet below low water mark, and the great uncertainty of 
better fuccefs, if that could be done, I am of opinion that the beft probable chance of 
fuccefs is to found a new pier upon the ruins of the old, and to make the fuperftructure 
as light as pole; the particular methods of doing which I have pointed out to Mr, 
Joun Brown, mafon of the faid bridge; and as theother piers and arches feem to ftand 
firm, I think in the above way there is fo far a reafonable profpect of fuccefs as to de- 
ferye to be attempted. : 


Dumbarton, May 31, 1768. J. SMEATON, 
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LEWES LAUGHTON LEVEL. 


The REPORT of Joun Smeaton, Engineer, concerning the Drainage 
of Lewes Laughton Level, in the Coynty of Sufex. 


AVING carefully viewed. and examined the ftate of this level, upon the 17th, 
argth, igth, and.2oth days of June, 1767, I found its condition as ioilows : 

The preceding part of the feafon having proved wet, the level meadows called 
Brooks, laying upon the river Owe, were in general under water from Land Port, above 
Lewes, to White Wall, below Redmill. 1 obferved that the furface of the water in the 
brooks, of Seuthover; liford, Pool Bar, Shine, and Redmill, was ‘nearly upon one common 
deve], which feveral wagts.of ground, for the eafe of expreffion, 1 beg leave to call by 
the general name of the We? Level: That there was but an inconfiderable fall of the 
furface of the water from the weft level into the river, when the tide was down, and 
was fome inches below the furface of the river when the tide was in: the fame obfer- 
vation equally applied itlelt to Ranfeombe. That the artificial banks or walls coatigu- 
ous to the river berdering on both thefe ievels, were low, and in very bad condition, fo 
that if the river was to fwell 6 inches higher chan it then was, the two levels and river 
would have one commen furface. I-obferved, at the fame time, that the lands below 
White Wall, from the fouth-eaft downwards, on the welt fide, and thofe of Tarring on 
the eaft, were in general dry, and ina tolerable! {tate of drainage, which preferable con- 
dition thereof was undoubtedly owing to thefe three caufes: the land itllf is confi- 
derably higher, the banksmade-up-higher,—and_ in better repair; and their out-fall 
fluices fixed lower upon the river; which in-conft quence affords them a better fall. 





Tt was obfervable during my ftay, the tides being then in a mean ftate betwixt {pring 
and neap, and the river pretty f{tih.cfwatcr that the-tides were fearcely fenfible at 
Lewes Bridge, and but a few inches rife andefall atthe mouth of the river Ghd; while 
at the fheep-wath above Piddinghce, the tides refe and fel 5 fect, and not above hulf a 
mile below, at the head of the Broad Salts, the rife and fall was near 8 feet; the greatelt 
part of the whole fall lying betwixt the laft-mentioned place and Mr bite Wall, a {pace 
not above 24 miles, according to the dourfe Of the river, and” which includes at lealt 
4 of the whole fall, from Lewes Bridve.tothe head of the Broad Salts, which is a length 
of near 7 miles. This great dechivity in the river from /V’bite Wall to the Broad Salts is 
doubtlefs owing toa feries of flioals laying in-that {pace, the principal of which is Pid- 

Mitighice, which alone occafions a fall of g feet, and which, as well-as the narrownefs and 


winding 
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winding courfe of the river, altogether oceafion the holding up the water in the river 
above bite Wall, and which in confequence opprefics the levels laying thereupon, and 


"till the more in proportion as their natural furfaces lay 2 feet e 
at & age 
‘the grounds below White Wall. ilaiaheat 


Eis 


om the head of the Broad Salts downwards, the river is more fpacious! amsien 
and wherein the tides have full liberty to flow and reflow, and may be con ere 
en tide’s way. The declivity of the furface at low water is very gentle, till we come 
he harbour’s mouth of Newhaven, where the: river Oije {alls into the fea, sand 
e the water is held up by a bank of fhingle, thrown in by the great feas and oe 
part wafhed out again by the united force of the frethes and reflux ¢ 
which finds a balance betwixt thefe contrary powers, being’ fomewha 
ling as one or the other happens to have the prevalence. From the fi 
above this bank or bar, that is, from the furface of the water in the pool 1 here t 
s lay, called, S/eeper’s Pool, 1 found a fall of 64 feet to the low water mark at fea 
ch at {pring tides Is ftill greater. a 


tate of the brooks above, wily of Lewes Bridge, and 
name I beg leave to call the North Level, was as: ws 
under water,.as high up as Land Port; from then 
‘ein parteunder waters but in general where no’ 

| the appearance of being: opprefied with “water at 
wthence to Barceimbe mill, the meadows lay confiderably 

above the furface of the river, as it then was 5 howe 
er through: the North Level, from 1 Barcombe mill to 
edininatnt and winding, and in fome 
he upper ras well as: the lower part of 
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It appears moreovers from trying the different depths of the water in the differe 
brooks, that the deepelt under water were Ran/comibe on the caft fide, and the S, R . 
of Iiford and part of Redii? brooks in the welt level, the general furface of eke 
parts being then about g feet uncer water. 


From this general view of che ftace of the level, ic would feem, that if the ob{tructions 
aiifing from the feveral {hallows fiom the narrownefs and crookednefs of the river, be- 
tween the mouth cf the river Ghad and the top of the Broad Salts, were removed, which 
have been deferibed to be the caufe of the holding up of the river at and above the afore- 
faid Limits, that the confequence would be a general drainage of all the levels; and it 
is certein, i thefe things were done, that this alone would be a great help to the whole 
of the grounds in queflion ; but yet, as the taking away’ thefe obftructions would in con- 
fequence let the tides flow in with more rapidity, the natural declivity of the river being 
fall, there would be fcarcely time for the tide and frefh water to evacuate itfelf, Before 
another tide would return, and thereby prevent its ever running fo low as to admit of a 
compleat drainage of the adjacent levels. 


Towards an effeétual drainage of thefe levels, two methods offer themfelves ; one 
js to ftraighten the river, and remove all obftructions as before defcribed, and further- 
more, to prevent the tides from having the effec abovementioned, to place a large 
outfall fluice at its entrance into the open tide’s way, with gates to fhut out the tides 
from flowing up the river, and of fufficient dimenfions to difcharge the frefh waters 
at their greatelt extream ; and laftly, to embank Ranfcombe and the welt level againlt 
the overflow of the land floods, fo as to convey the flood waters direétly to fea, placing 
faffcient Muices upon their refpective out-falls into the river, fo as to fhut out the land 
floods, and give an opportunity of drainage when thefe floods are run off, which they 
will eafily do, when not fuffered to fpread upon the adjacent levels; and indeed, with- 


out embanking thof levels as aforefaid, every method of drainage will be no more than 
a palliative help. 


The fecond method fuppofes the river to remain in its prefent courfe, or without great 
alteration, to embank the lands to be drained againft all extreams of floods, and to con- 
vey their internal down-fall waters by 2 feparate canal or fewer to the open tide’s ways 
with a Mluice upon the out-fall of the faid canal, to prevent the reflux of the tides. 


Each of thefe methods have their particular advantages ; the firft feems better adapted 
to give all the fuccour poffible to the 4// Country dependant on this out-fall; the fecond 


is more particularly adapted to the drainage of Ranfcombe and the welt level, the north 
and 
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woes) 


w& 


‘nd alt Jevels being lefs advantageoufly firuated by nature for drai 1: 
, rn > = Df tuek ae or drainage this way, as wi 
aalarly. = 4 we 6 v, as will 
more particularly appear from a further defcription and eftimates that will fat Rene 
each method. ee 


a F 5 Svral : or) Pe 
From an accurate level taken the 18th and 19th of June laft, it appears as follows 




















Rife from low water to the head of Broad Salts, to the furfacz of ts hes 
The river being then charged with freth water, the low water furface at Broad Sales was faid to be i 

2 fect, at leaft 18 inches above its low water height in dry {eafons, but taking it at 1 o 
Rife from low water at the Broad Salzs in dry feafons to the furface of the water in 7°5 
The mean depth of water in the low parts of the welt level and of Ranfcombe, (fubtract) x 3 ‘ 
Rife from low water in dry feafons at the head of the Broad Salts, to the mean furface of the low 

parts of the welt level and Re - = = . e 4 Pes 
Now in order to produce a compleat drainage of thofe low grounds, it will ben 

the furface of the water, below the furface of the ground, . 2 : Pe sr, 
There will then remain : - - - - * = 2G 





Ie therefore appears that the water mays in dry feafons, be retained in the river 2 feet 
5 inches above low water in the tide’s Way, and yet the furface reduced full 5 feet baow 
the height it was in June 1767 and as the deepeft parts of the pool in Ranfeombs (which 
is deepelt of all) founded only 4 feet 6 inches, it follows that the water may be reduced 
inthe drains 6 inches below the bottom of the pool in Ranfcombe. 

In regard to the 2 feet 5 inches of water retained in the river above low water, it will 
be ufeful for navigation in dry feafons; and in fmall frefhes, by affording fo much fall, 
will thereby give the river a better current to fea, without overcharging the drains. In 
larger frefhes, and great downfalls, the river’s water will be prevented from over-riding 


the drains by their refpective Muices, and the water will quickly difcharge itielf to fea, 
‘ hich are propofed to be made to 


on account of its being confined between the banks, w 
as they do at prefent. 


prevent the rivers from overflowing the adjacent levels, 


Ysould propofe a new cut or river to be made acrofs a cor 
ner of Tarring Tenantry, by which means Pidainghoe fhoal will be avoided: a fluice is 10 
be placed at the tail of this cut of three paflagess 2 of 13 and 1 of M4 copielivas ind e 
whole 40 feet clear water-way 5 the Jatter paflage to be furnithed with a gis Se 
pointing doors to feaward, and ditto to landward, for the fake of navigation ; the = 
pafiages each to be farnifhed with a fingle pair of pointing doors to feaward, e ok key 
the tides, anda fingle pair to landward, to retain the frefh waters at agiven heigat in Gry 
a A dam 


To effect thefe purpofes, 
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‘A dam to be put acroft the river at Piddingboe fheep-wahh, fo as to fhut out the tides 
and to prevent the floods from paffing that way after the aforefaid works are eregted * <i 


In order to avoid a crooked part of the river in pafling by Iiford and Stockboufe, con 

we 7 . * 2 2 
taining a number of fhoals, I propofe to cut a new river from Stockferry to the turn be 
low the White Wall, of the fame dimenfions as the former. 


All the other fhoals I propofe to. deenen, fo as not only to lower the furface of the 
water at Lewes Bridge from 4 to 5 feet, but alfo to make full 3 feet 3 inches water over 
the fhallows in the drieft feafons, which will be a great improvement to the navigation, 
as veffels will not be flopped by neap tides in dry feafons, nor obliged at any time to wait 
for the tides betwixt the fea Quice and Lewes. 


Thefe works being effeé&ted, all the levels in queftion will be in a capacity of drainage, 
fn +s 2 oF 
fp that each performing the particular works that relate to themfelves, the whole will be 
in 2 condition of improvement, 


Asthe welt level and Ran/combe lay confiderably lower than the reft, it is impoffible 
they fhould be in a good ftate of drainage withoue being embanked againft the frethes 
and floods of the river Owe end Ghd; but inftead of {tting the banks clofe upon the 
river, I would, in the general, leave a {pace ef 50 feet between the bank and the river, 
however varying this quantity, fo that without following the fudden turns of the river, 
the bank may be reduced in length; obferving, that where the bank is near the river on 
one fide, it be put further off on the other, {till forming an open fpace to give room for 
the paffage of the floods in wet fezfons. 


According to this method, there will (till be a neceflity of Muices for the particular 
drainage of each tract of embanked land, to fhut againft the river in time of floods. 
Thofe already conftruéted might have anfwered the purpofe had their threfholds been 
laid low enough, but as the threfholds of Shine and Ranfcombe fluices, which lay the 
loweft, are at a medium but about 2 feet below the mean furface of the loweft lands re- 
fpeftively, they are infufficient for an effeCtual drainage, ‘becaufe before the water ¢ an 
come down to its proper pitch of level for drainage, its thicknef over the threfholds 
will be % much diminifhed, as not to affurd the water a fufficient paffage. 1 therefore 


ale 
* Iristo be abfervel, however, that iftthere fhould happen to be any folid objeétion to putting 2 dam acrofs 
the river ac Piddinghoe theep-wath, that the fame purpofe may be effected by putting Muices, inftead of a dam 
at the fheep-wath, in which cafe there will nerd no more than the 14 foot paflage for the joint purpoles of na= 
yigationand’drainage upon the new cut propofed acrofs Tarring brooks, 
recommend 
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recommend a new fluice of brick for the weft level, to be placed down as low as th 
White Wall, and another for Ranfcombe, near the mouth of the river Ghynd, sn 
threfholds to be laid 2 feet lower than thofe of the fluices abovementioned repeal 


In regard to the internal drains, what will be wanted further will be in the weft level 
one to join the fluice at King fone fewer, which fewer, when properly fcoured out th 
drain the weftern parts of the level; and thofe parts laying near the river, as far i h 
as Cock/hutt, will be drained by the back drain, which will of courfe be pie 
taking the matter for embanking. In Ranfcombe a new drain muft be made a a 
old ones fcoured out from the fluice to the pool; but the back drain of the nee will 
be an effectual drainage for all the parts of the level near the river, 


This is the whole, therefore, that can be expected to be done at a joint expence in 
thefe two levels; the divifion and other drains are to be made by the refpeétive pro- 
prietors, at their particular expences, and which I don’t confider as any part of the 
object of this report. 


At the time of my view the river hel but an inconfiderable fall from Lewes Bridge 
to the mouth of the river Ghd, fo that when the thallows are removed, the water in 
the river, as already mentioned, will, in its ordinary ftate, be reduced 4 feet at Lewes 
Bridge below what I found it*, and fometimes near 5, fo that in the Lewes brooks 
above Cock/butt, the ordinary farface of the water in the river will be about 3 feet be~ 
low the furface of the land; and in the brooks north of Lewes Bridge from 34 to 4 
feet and upwards ; fo that, taking away fome fhoals above bridge to facilitate the paf- 
fage of the water, I look upon all thefe brooks as in a ftate of drainage, liable, in- 
deed, to be overflowed upon great downfalls of rain ; but as, according to this con- 
ftruation, thefe downfalls will {peedily run off, and leave the meadows dry, they will be 
liable to no other inconveniencies than what waterfide meadows generally are; what 
little banking or drainage will be. further neceflary for their fecurity, I fuppofe to be 
lef to the difcretion and management of each particular proprietor. 


The fame reafoning will hold with refpeé& to the brooks upon the Ghyd, eaft of 


? i duced from the furface, I found it full 5 feet perpen- 
Ranjcombe, for the water being Te uce' xh Rae ere ere 


r nd into Oufe, there will 
dicular at the out-fall of the Ghud in i ce of the falls fo obtained ; the feour- 


{cour out the river Giynd, fo as to take advantage Of 
ing out of the river Giynd J look upon as 4 work particular to the brooks eaft of Sevale 


i top of the 
* ‘The water under Lewes Bridges when the levels were taken, was 3 feet 8} inches below the top 


aifler courfes of the S. E. wing of the bridge. 


Bank ; 
Vou. I. ¥y 
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Bank ; and what further banking and draining may be neceffary, Tin like manner ( 

pofe to be the work of the refpective proprietors, and not the object of this Ries 
which is to point out the general methods by which the whole will be put in a ca e 
of drainage, not to drain the lands, ready for the hufbandman. ha 


T have already fhewn that the work of the drainage thus confticuted will be advan 
tageous to the navigation of the river for the barges, and an advantage for which in 
my opinion, they ought to pay a toll towards the eafe of the general undertaking: it 
now remains to fhew that the conftructions propofed will be no ways detrimental a the 
harbour of Newhaven ; on the contrary, I propofe to demonftrate, that it will be a con- 
fiderable advantage, upon the principles of the firft fcheme now defcribed, for as to the 
fecond it cannot be made a queftion. 


1 know it will be immediately apprehended, that the tides being {topped at Pidding 
hoe, will occafion a lefs influx of the tide at the mouth of the harbour ; and as a lef in. 
flux will produce a lefS reflux, the power will thereby be diminifhed, by which the fand 
fhingle, 8c. is driven out to fea, that is brought into the harbour’s mouth by ou 
and hard gales of wind bearing {trong upon the coaft; but this reafoning, however 
plaufible it may appear, and however true it may be in fome cafes, yet in the prefent 
it will not hold; but I muft obferve, that if admitted, the quantity in queftion is fo 
fmall in proportion to the whole, that its effects can produce no fenfible difference in 

_ the {cour of the harbour ; the quantity of tide water then in queftion will be only fuch 
as flows into and out of the river above Piddinghoe fhallow ; this, at the time I was 
there, amounted to a rife and fall of 5 feet, as already ftated at Piddinghoe fheep-wath, 
but at White Wall, not 2+ miles up the river, the rife and fall were not above a foot, 
and at Lewes Bridge fcarcely fenfible, fo that the greateft part of the influent water was 
contained in about 24 miles of river, at the mean depth of 3 feet, and ata mean width 
not exceeding 30 or 35 feet*, which will evidently bear but a fmall proportion to the 
water contained in the river from the pier of Newhaven to Piddinghoe, where the mean 
rife and fall was three times as great, the mean breadth more than double, nearer three 
times, and the length above three miles, befides the water-flowing a confiderable breadth 
near a mile up the old harbour, as fur as the tide mill: this would be the proportion, 
fuppofing all the tide’s water above, Piddinghoe to be quite loft; but the real quantity of 
reflux loft by the river above Piddinghoe will be greatly diminithed, below what is 


: : at am fenfible that in dry feafons, when there is lefs land Water in the river, the rife and fall of the tides 
will be greater, col be fenfible further up the country ; but as the efflux will be le(s for want of the land waters 
the effect in fcouring muft be lefs than at the time above fated. 


above 


. 


tosaa 


above ftated, when itis known that the ti iddii i ie f 

foot (1 made it 1 foot 3 inches) as it trae ae podepe 2 ae Bt ae 
jt follows that the tide having room to fpread and fpend itfelf fatter chan “PS Te kt 
plied at the mouth, the ponds within are never filled within 6 or 7 sacle fetes 
fo high as they would be if they were fo much lefs, as to have time to fill to the level 
of the tide at fea: we have therefore grounds to fay, that if the tide was prevented 
from {pending itfelf fo far up the river, it would occafion the remaining Mr at m 
a higher level, and thereby take in a quantity upon the whole nearly %s large as if fuf- 
fered to flow further; and that this reafoning is true, further appears froth this faét, 
that in fpring tides the water gets fo far up the river, that not having tide to get Bick 
again, the fame tide fills the river above ///bite Wall fuller and fuller, which is not eva~ 
cuated but by the neaps that fucceed *. 


From what has been faid we may be affured, that the ftop of the tides at Piddinghoe 
could be of no great confequence to the harbour, even upon a fuppofition that the tide 
water there lodged is u/eful towards clearing the harbour’s mouth, which I come now 
to fhew that itis not, but in the prefent cafe detrimental. 


When the wind is in fbore, and bringSan heavy fea upon the harbour’s mouth, the 
fhingle is thereby put in agitation ; and if a ftrong tide of flood happens during fuch 
violent agitation, the indraught of the tide brings in a quantity of fhingle, and loads 
the entry of the harbour, and this effect will (ceteris paribus) be greateft_ when the in- 
draught is ftrongeft, that is, when there is the greateft tides, and the leaft frefh water 
ghe will alfo be ftrongeft, when there is a 





in the river to oppofe them; and this indrau 
narrow entry, and a great fpace wherein the water may expand itfelf, for there the 
tides of flood will fet in through the harbour’s mouth the moft rapidly. Thefe circum- 
the prefent cafe, and therefore a diminution of their 
of tide of flood ; at fuch a time when the river has no 
as already obferved, inftead of returning wholly 


to fea, are {pending themfelves up the river to Lewes, which occafions a rapid ae 
and a languid efflux ; the river.is therefore at this time in no condition a a ne ‘i 
fhingle fo brought in; here # amt lie till fomething happens to turn he alance the 
by the land floods joining with the tides, which promote 
i jand’ floods will at Piddinghee over-ride 
le time of tide; the fluice therefore 
and by the embanking 


ftances concur in a ftrong degree in 
expanfion mutt diminith the rapi 
great currency downwards, the tides, 





contrary way, and this is done 
abrifle reflow to fea. Now at fuch times, the 
the tides, and the fluice doors will be open the who 


“ 3 ? " fan 
will not in any refpect impede the land floods from getting to fea, 
* N.B. The high water before referred to was near 1 foot higher at Piddinghee than it wasat Lewer Bridge. 
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of the river, they will be brought down with greater rapidity, and thereby 

{cour fuperior to what it can obtain in the prefent ftate of things. Since he : 

rapidity of the tide of flood will be diminifhed, and the ebb tide increafed, at ice the 
, imes 


when alone they can be of ufe in fcouring, the effet upon the cleari 
mouth muft be beneficial *. : ie ertows 


Tcome now to defcribe the fecond method of drainage, whereby the river wij 

left in its natural courfe; and whereby, if the drainage of the weit level and Ran 5 
were the only objeéts in view, the work would be done at the eafieft expence, erie 
More-particularly feen by the eftimates, eile 


"This confifts of an entire embankment of the rivers againft all extremes of floods, { 

ar as the drainage is carried, thereby fhutting the river entirely out; fo that intend : 
difcharging the down-fall waters into the river at the point oppofite the ref{pective Ss Ms 
of ground, it is to be collected into one drain, and finally difcharged into the open oe 
way by means of a fluice, which, fhutting out the tides, prevents at once ok, 
of the water for the whole level. This fluice and drain will be far lefs in point Breit. 
way than that before propofed, having nothing to convey to fea but the down-fall Ci 
of the levels to be drained; whereas the other nauft be large enough to afford a feet 
paflage to fea to the flood waters of the whole river in the greateft extremes of floods 

This fecond method is in many cafes to be preferred, as it ftands clear of all difficulties 
refpecting the altering the current or navigation of the river, and is in itfelf mo? perfeth; 
but in the prefent cafe the north and eaft levels are fituated fo difadvantageoully sith 
refpedt to their communication with the general out-fall, that to aaicliCh Eo eisle 
in this way will be more expenfive than by the firft method. But to proceed: 


I propofe the out-fall fluice to be nearly at the fame place of the river as before pro- 
pofed, and to be of 12 feet water-way; from hence a drain of 12 feet bottom to be car- 
ried through Tarring Tenantry, and by means of a fubterraneous tunnel, to crofs the 
_ssiver Oufe in a proper point between Stock Ferry and Stockboufe, from aisace through the 

Jow grounds of South Eafe, and crofs the White Wall to a point of divifion in Rodmill 
Tenantry, there to branch off in three direétions; the N. W. branch to fall in with 
King fton drain 5 the north branch to pafs between the two Ries to bring down the cock-fhot 
pa which pe be ufeful for the cattle, and prevent its being particularly embanked ; 

ence through Lewes brooks below bridge, and under the river Ox/e in a fubterra- 
ee es anfwerable to one of the old paffages that crofs the ftreet eaft of Lewes 
eins Reis for that intent, this fluice may be made ufefal for procuring artificial {cours at low 


Bridge 
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Bridges from thence, through the Malling brooks, and again croffing the river into Lewes 
brooks MIN bridge, from thence upland port brooks, fkirting the river with a bank 
and drain (without following the minute windings) as far as the drainage is wanted to 
be carried, which, on the weft fide, I have fuppofed to be as far up as the iron-hole; 
for the fake of the brook: eaft of the river another tunnel will be neceffary to cota 
their drainage acrofs the Ou/e a little above Mr. Kemp’s, and thence fkirting the river 
with bank and drain as on the eaft fide, as far as the artificial drainages are wanted, which 


J have fuppofed to be the Carp-Hole or Hor/e-/hoe brook. 





Returning now to the point of divifion, the N, E. branch is intended to crofs the 
river Ouje by a fubterraneous tunnel, and proceed direétly to the pool in Ranfcombe, 
from thence proceeding eatward to crofs the boundary of Ran/combe, and after that 
fkirting, the river Glynde with a bank and drain on the north fide till we are paft the turn- 
pike-road, and the brooks grow broad and-open on the fouth fide the river; from this 
point the drain is to be purfued on the north fide, fuppofed to Edley, for draining the 
great hoof, &c. crofling the Glynde from the faid point, by a fubterraneous tunnel, and 
in like manner carrying a bank ‘and drain on the fouth fide; this will ferve for a drainage 
of the Firle brooks, and what elfe on that fide of the river may be further neceffary. 


The Beddingham, Afom, and Itford brooks are alfo to be drained by a fubterraneous 


tunnel under the river Glynde, to communicate its drainage with Ranfcombe. 


The carrying the drainage through the South Eafe and Tarring ae ae cher 
be objected to, as bringing the waters upon thems but as. they lay higher : — 
and the earth dug out of the dains forming, of courfe, a much io ry “ at 
barrier bank, they cannot pofibly receive any prejudice, =e on ee a : 
have their drainage rendered more effectual by draining into the new cuts prop 


pals through them. J. SMEATON, 


Aufthorpe, 27th July, 1768, 
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P.S. The general level, as taken the 18th and roth of June, 1 
: 2 ; ine, 1767, fr 
to Lewes Bridge, the latter being the moon’s quarter-day, was as follows ‘ Sasiaed t 35: J 


RIG oat tie Ten (atlatowing water)’ tho piewesdlat’Newbaurn, = Fi oIn, ; Particular Works for the Levels weft of the Ou, below Lewes-Bridge, and on both 
From the pier head to Sleepers Pool “ vi ¥ 5 eet . fides above, on north of ditto. 
com Sleeper’s Pool to the top of the Br. iddi fat age F 
Fr : eper’s ‘ ; ee ¢ Broad Salts, below Piddinghoe, by eftimation, = > “ rel Mo making new banks on the weft fide of the river, from the head of the new cut below eee” 
From low water furface, at the top of the Broad Salts, to the water's furface in the weft level ; White Wall, to the high land at Southover, being in length 28 furlongs, tob di 
A : gth 2 longs, to be ata 
bis ge x ¥, A ve y x > 6s } 24 feet feat, 6 fect top, and 6 fect high, the matter being taken out on one naan a 
Rife from the furface of the weft level water to the furface of ditto, at Lewes Bridge, by citi- 2 / form a back drain, at 34. S <, i ey 
. : 4 : * BS = | ? Prec - = cs o 0 6 
mation, . - “ ° 4 } To land to be converted into a drain, in order to make the bank, (the land being low, I ti 
— j reckon no fpoil of land by the cover of the bank,) this, for 28 furlongs lengtli, will be 
3 4 10,1 acres, which, if valued at 15/. per acre, will come to 5 = = 1st 10 0 
— : 7 ice fe 7 ry» 72 > 
N. B. On comparing the high water mark at the pier head at Newhaven on the 1711 Eamanaiogcennew fiuice/of/6 feet clear water-way on! the/ north) ide On /7 aga eee 
ith the f +9 - ¢ . re 17th, threfhold to be laid two feet lower than Shine fluice, to be built of brick, with ftone 
with the foregoing levels it appears, that the high water at the picr head was above the facings, - 2 = : 5 = e E = (tGroRS 
Jevel of the furface of the water at Lewes Bridge the fame day 2 feet 2 inches. To making a drain from the new fluice to join King/lon fewer, to have a 6 feet bottom, flopes 
as 3 to 4, and, ata medium, 5 feet deep, this, for 7} farlongs, at 2}d. per yard, includ- 
ESTIMATE for Lewes Laughton Level, upon the principles of the firft fcheme oe” 5 ‘ E ; ; - an 
: , To land to be cut for the faid drain, the land being low, I reckon no damage for cover 275 
GENERAL WORKS, acres, which if reckoned at 15/. per acre, - - - C5 5 33.00 
Btitey ate ! 1c ret A To taking out four thallows above Lewes, that obftrué the regular courfe of the current, viz. 
"To a fea fluice of 40 feet water-way, containing three paflages, two of 13 feet each, with the wafhing-place oppofite Sr. Jobn's, Bell Shallow, above Mr. Kemp’s, Stoneham theep- 
pointing doors to feaward to keep out the tides, and ditto to the land, for holding up water wath, and Han/ey Flats, at so/. each, 3 - - - -200 000 
for the navigation in dry feafons, and one paflage of 14 feet, to be furnifhed with a double 5 ae 
par of gates pointing to feaward, in order not only to keep out the tides, but to forma | Particular expence of the welt and north levels, - - a 1574 163 
navigable lock to let the veffels pafs at all times ; to be built with brick, with ftone quoins i sade 
and facings, the threfholds to be laid 2 feet below low water mark, in that part of the 
- river oppofite the fluice, = t: Y z 7 the eaft of the O: 
i i “ddi 2 Ud i Forks for Ran/combe Level, and Level on the Ghynde, on the ealt of the Owe, 
'Fo cutting a new river oppofite Prddinghoe, to be 27 feet bottom, and floped in proportion of Particular Works for Ran/ zs : 
3 to 5, (that A 3 perpendicular to 5 horizontally) and being 9% feet deep, will be 59 feet To embanking Ran/combe, from the high lands at Walker's Hole, to furlongs, and up the river 
attop, andiwhich, for 4 furlongs 3,chains length, will contain 42,948\yards, at 54. inclod- Ghnde to Srwale Bank, 9 furlongs, of the fame dimenfions and price as before, SSR gaeer ICS) 
Hite draivage, = ~ - - - - - 894 15 © To 6.454, acres of land, to be converted into a drain to make the bank, at tS. - 1oz 12 0 
07 rer Sibi of Jand for the cut and cover, the cover being fuppofed at half value, is To anew fluice at Rax/combe of 4 feet clear water-way, the threfhold to be laid 2 feet lower a 
reckone: eb half qnantity + the value per acre I do not pretend to judge of, but if, for the than the threthold of the prefent fluice, to be built as the former, = = Cea) 
fake of eftimation, it be reckoned at 40/. an acre, this will come to, . - 4307 40 / To embanking of Ran/combe as before propofed, fappofes the matter to be taken at the 
:, 5 } =. HT 
2 new cut from the turn of ie river below White Wall, to the turn of the rirer above : greateft convenience all round, but for the more perfect drainage of the brooks in = 
“pls Ferry being of the fame dimenfions as the other, and 4,6 furlongs in length, will, at Ghynde, above Swale Bank, it will be neceffary to ‘take out a part of the earth aie the 
, u , Y % ;: e 
fie price, come to = 9: : F| é > 95739 | river Glynde, in order to dyke it outs the extra expénee, therefore, in dyking bi ~ cae 
To 8.23, acres of Jand, at the fame price, cut and cover, Pes £ - 428 16 0 Glynde, from its mouth to Sevale Baye, and therewith in part making the ban! fe: » ee 
y one A , 3 
In ee to prevent the necellity of letting in the tides, for the fake of the navigation in dry fo as to make it 1 foot deeper than the prefent cdi at Raniah ere the < 5 
wae “a alfo to give Bie water ADEE) free paflage in its loweft ftate, it will be necef= To dyking out and feouring the river Glynde, from Swale Bank tot Das pierced 
o om ai the following fhoals, viz. Dean fhallow, Sound thallow, Bramble Bufh Hof, for procuring a general out-fall to the eaftern brooks, being in leng' : 2 snblewe 
ino, Snow ditto, Clif ditto, and Tap/all ditto, thefe at 100/. each, will come to = 600 © 0 that is 480 roods, at 105 ce % y, - —___— 
pee 
General works, - - 7087 18 - 5 7 ee 
" i Cea Particular works for Ran/eombe, and levels on the Glynde, ———— 


aed | ABSTRACT 
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ABSTRACT. 


General Works) - « * a Fs = 


Particular expence of the weft and north levels, - - ie : 
Particular works for Ranjcombe, and levels upon the Glynde, - - 2 


Upon the above we may allow 10 per Cent. for unforefeen accidents, and contingent works 
not brought to account in the above, together with utenfils and fupervifal, = 3 


SECOND ESTIMATE for Lewes Laughton Level, upon the principles 
f{cheme. 


GENERAL WORKS. 


To the fea fluice at the tail of the main drain of 12 feet clear water-way, the threfhold to be 
laid 1 foot below low water mark, with pointing doors to feaward, and draw gates to land- 
ward, for holding up water in dry feafons for the ufe of*cattle, to be built with brick, 
with ftone facings, P - = =, = * 

To the mair; drain, to be carried as per plan, through Tarring Tenantry to White Wall, to have 
a 12 fect bottom, flopes as 3 to 4, to be dug as deep as the fill of the fluice, that is ata 
medium 8% feet deep, the length being 15 furlongs, at 44d. per yard, including 
drainage, - - a = - a 

To putting a fubterrancous tunnel acrofs the river Owé, in the reach between Stock Ferry and 
Stockhoufe, of 12 feet water-way, - - 7" i s 

To continuing the main drain from /Phite Wall to the point of divifion, bottom and flopes as 





neh d, 
7987 18 9 
1574 16 3 
Iss 20 
9817 17 0 
g8t ts 8 
10,799 12 8 


of the fecond 


Lee wrthed. 
1z00 0 © 
1361 5 0 


1000 o 0 


before, the depth being about 6 feet, and 5 4 furlongs length, at 4d. including drainage, 268 17 7 
'To purchafe of lands from the out-fall fluice to White Wall, cut and damage of cover at 66 
feet broad, and 15 furlongs length, will contain 15 acres, which, if eftimated as before at 

4o/. will come to - - - - - a ACO nig OO 
To purchafe of lands for the cut from White Wall to the point of divifion, (the land being 
low, I reckon no damage of cover) at 27 feet breadth, and 5 + furlongs length, make 

2g acres, which, if valued at 15/. per acre, comes to - x - yi 

. = 

General works, = - SeeaagoA 7h 7 

ae 

ESTIMATE 


be 3531 
ESTIMATE of works to be done in the weft level. 


To continuing the drain from the point of divifion, up to meet King /ion @wer, upon a 6 feet 
bottom 5 the batters 3 to 4, and ata medium § feet deep ; this for 2,4 furlongs, at 23d, 
per yard, including drainage, comes to - P 


‘To land for the drain to join King/lon fewer, containing yi45 acres, at isl. e ¥. 
To embanking the river Oufe from White Wall co the top of Lewes brooks below bridge, to 
be at a medium 24 feet feat, 6 feet top, and 6 feet high, at 3d. per yard the form- 
ing & pack drain included, will, for 30 furlongs, come to = a 2 = 
To 10485 acres of land, converted into a drain for forming the aforefaid bank, at 15 /. - 
To cutting anew north fewer, from the point of divifion to its junétion withthe bank drain, 
to have a6 feet boitom, batters as 3 to 4» and five feet mean depth, containing 11 fur- 
longs in length ; this at 2 id, per yard, including drainage, comes to - - - 


‘To land for the above cut, no fpoil of cover, containing 37¢o acres, at 15 /, per acre, - 


Particular charge of the weft level, : - . z 

E timate for the north Brooks above Lewes Bridge. 
i 4 ~ the river, at the head of Lewes brooks, ~ = 
To making a 5 fect tunnel acrofs the river, at th ; , 
To making a fewer of 6 feet bottom, with flopes as 3 t0 4» and therewith forming a bank, 
by laying the earth on one fide, at a medium 5 feet deep, will make a bank 20 feet {eat 
Fase top, and 5 fee high; this at 23d. per yard, cutting and banking included, for 39 

e ’ et high; ) Seat ; 
sip, from the river oppofite the head of Lewes brooks, below bridge, to the iron 
hole at the head of Hanfey farm, - Teer Te 
To land for the above fewer, containing 885 acres, at 15/. an acre, no Spoil allowed fo 


banks, - - - = fr : 
‘To probable extra expences in the cut pafling the ftreet ealt fide of si io <a 
Toas feet tunnel to pafs the river, from Malling brooks to Lewes bree a eee = 
To a3 feet tunnel to pafs the river above Mr. Kz mir’s, to communicate the Crs 4 : 


i. ' ; “Horfe-Sbee brooks, of 
cs ve ; Stank and fewer from the {aid tunnel on the ealt, to the Honje-Shee brooks, 
‘o making a ba ; 


former, being 21 furl@ngs, = Fs 


the fame dimenfions as the a 
To land for the above drain 6 yp acres, aay TS 


North brooks - n 


E {timate for the drainage of Ranfcombe. 
Ranftombe pool, to have 26 feet bottom, 


i divifion to 1 
a a ae ; ne deep, the length ing 8 furlongs, 3° and 


To cutting amain drain, | 
batters as 3 tO 4, and at a mediu! 


vee ; Antal 7 at 15/ . . . 
To land for the above cut, containing 2 qvig acres 5 


Carried forward = 
Zt : 
Vou. I, 


ete We 
38 10 0 
ae ie 
825 @ 0 
162 9 9 
176 9 2 
48 60 
1255 10 2 
6009 9 9 
4815 9 
132, 0.9 
250 0 @ 
500 9 @ 
4oo. 9 2 
436 17 6 
gz 5 ° 
—_—_—_— 
2792 «7 6 
—_—— 
bea fl! 
NS 
—_—_er—o* 
173 14 i 
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Le wh ag 

Brought forward, = .~ ary 

'To making a 6 feet tunnel acrofs the river Ou/e, - - - BEmE800, oo 
To embanking Ranftombe, from the high lands at Walker's Hole, by the river Oup, to the 
Glynde, and up the river Ghnde to Seale Bank, to have a 24 fect feat, 6 feet top, and 6 feet 

high ; this for 19 furlongs, at 3¢. per yard, back drains included, comes to = i 522° 10 9 

To 6,84 acres of land, occupied by the drain from whence the banlk is to be taken, at 15 /. 102 12 9 

, Sy 

Particular charge for Ran/combe, . - He 1598 16 1 

‘ —_—_. 


Charge of draining the eaft brooks, or brooks eaft of Ranjcombe, as alfo thofe of Bed- 
dingham, Afem, and Itford. 


'To cutting a drain, from Ran/combe pool to the eaft extremity of Ranftombe, to have a 6 feet 
bottom, flopes as 3 to 4, and at a medium 5 feet deep; this, for 6 furlongs, at 23d. per 
yard, will come to - - - + - - - 96 50 

To land for the above 1 4%; acres, at 15 /. - " c) . a e m6r 8 0 

To cutting a drain of 6 feet bottom, with flopes as 3 to 4, and therewith forming a bank 
againft the river Glynde, by laying the earth on one fide, at a medium 5 feet deep, will 
make a bank of 20 feet feat, 5 feet top, and 5 feet high; this, for 18 furlongs from the 
head of Swal: Bank, through the Great Hoof to Hor/e Brook, at 2 $d. per yard, will come to 


336 
To land for the above drain $745, at 15/. - - . . 5 79 0 
To putting a 3 feet tunnel acrofs the river Glynde below the Great Hoof, in order to communi- 
cate the drainage of Fir/e brooks with the former drain on the north fide, - 150 0 0 
‘To embanking the Firle brooks againft the river Glynde, oppofite the Great Hoof, and therewith 
forming a drain, fuppofed of the fame dimenfions as the north fide; this for 9 furlongs, 
will come to, = - - = . = > = = 144 
To land for ditto 24°45 acres, at 157. - - - - = - 39 «12 
To putting a tunnel acrofs the river Glynde, in order to drain Beddingham brooks, of 3 feet 
water-way, - - - - 200° 0 0 
To embanking thofe brooks areata the river Ghnie, and thereby sage a drain behind the 
bank, which is to have a 24 feet feat, 6 feet top, and 6 feet high; this, at. per yard; 
for 7 furlongs, will come to - = - - - - 19z 10 0 
To Jand for the above drain 2,57, acres, at 15 /. e = 5 < 37. «16 
To embanking Ajem and Itford brooks, againit the river Ow?, and thereby making a drain 
behind the bank to communicate with that of Beddingham, being in length 14 furlongs, 
which being of dimenfions and price as Beddingham, will come to - - - 385 9 0 
To land for the above drain 5,4, acres, at 15/, - - - - 5 14 oO: 
eS 
Particular charge of the brooks upon the Glyde, exclufive of Ran/combes = Beet7O2-03).6 
; ie 
« Abftract 
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Abftract of the drainage of Lewes Laughton Level, by the {econd method. 


The general w ‘orks for bringing the drainage to the point of divifion in the welt level, 


The particular charge of the works for the drainage of the weft level, > 
above Lewes Bridge, SRE 





Bitimate for the north brooks 
Btimate for the drainage of Raxjcombe, = . : 
Charge of draining the brooks 
Upon the above we m low 10 per cent. for w 

not brought to account in the above, tog: 


ealt of Ran/combe, as alfo thofe of Bec 











ner with utenfils and fupervifal, 


Auphorpe, July 27, 1768 


igham, Ajim, avd Teford, 
efeen accidents and contingent works 
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J, Smeaton, 


A SHIP’s 


SHIPS PUMP. 
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: Plan 

A Sid L. Big P U M le Plan 

~ ‘ of the 
‘DESCRIPTION of a Ship’s Pump, defigned by Joun SmEaron, py. ss Bucket . 

gineer. | ee 
| ———S ee 

fee of this conftruétion was defigned in the year 1765 by Mr. Smeaton, and ' |e alle za 

executed fromhis directions by Meff. Hurrey and Co. at Howden Dock, upon ALE Seotson 


k “the : river ‘Tyne, the latter end of the fame year, which meeting with the approbation of 
“the mafter of the fhip om board which it was firft fixed, who reported that it had ac. 
-tually faved the thip,, fome others have fince been made nearly fimilar by the fame com. 
pagy, but the faperior expence has hitherto prevented fo great ademand as might have 
been expeéted. In the prefent defign, in which the whole has been carefully recon- 

. fidered, I have not rigidly adhered to the particularities of the firtt conftruétion,. but 
altered fuch finaller matters as convenience feemed to fuggeft. 








Elevation 


seen sideways 








Befides the advantages that were expected to accrue above the common form from 
better mechanifin and proportion of the parts,«the following was in view: the common 
jhip’s pump in general delivers its water upon the main deck, which, according to the 
Targenefs and conftruction of the fhip, is 4, 5, and 6 feet above the load water line, 
at the fameé time that the load water line is not above from 14 to 18 feet above the 
at s bottom; it therefore appears,. that the ordinary pumps lift the water from 5 to 

4 higher than the level at which the water might be delivered, and thereby require + oF 
i more power to ap the fame work, or with the fame power to:do lef§ work than they 


might do by } or 4, in cafe the water was delivered at or juft aboye the water line for this 
purpole.. 


Elevation 
the Head 














AA, boxes let in through the fhip’s fide, and caulked juft above the load water | | 
Une. 





BB arefide pipes, jointed with the boxes, and’with | all 








4 €C, ftrong planks bolted againft the fides of the pump, in order that the fide pipe a | 
may be got out and in without difturbance to the pump. : 





DD isa ftand-pipe, to be carried up to the main deck, or as high as is thought 
‘ae that when the feas rife above the orifices, or the fhip in diftrefs, oe 








Sorle of Feet and Inches. . : £ 
y t t t 4 
| water Jine, that. the water may not revert and run into the fhip+ se yey + ‘ : ‘ 


here 
ea} A te 





; dy Tengen, Het, Barbe Orme, 9+ 
Shay dln, Londen. Publish 
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perez into ie noted, that both boxes and pipes fhould be wholly under water i 

will DOWAYS interrupt the action of the pump; for whenever the water in the a 
pipe rifes above the level of the water without, the preffure of the column in the aan 
ae’ make its way through the fide pipes; fo that in this caf a i 
will be loft, and though the pump is at reft, no water can revert ae doa € no BS 
eaufe there are the valyes of both bucket and fixed box to erorens it. puedes 


The prefent defign is adapted to be worked at the height of 22 feet by four men, who 
working 2t 4 moderate rate, fo as to hold it an hour, will in that time deliver 20 
tons. ‘This is upon a fuppofition of raifing the water to the ufual height; but if, by 
the application of the maxims above defcribed, this perpendicular is fhortened to 16 or 
17 feet, then will the {ame delivery. nearly be made by thsee men, or proportionably 
more by four men, that is, as 17522: 20 26 tons at i7 feet; but in this cafe, the 
diftance of the center of the lever or brake mutt be lengthened from 1 foot 6 inches to- 
py foot 11 inches 3,. and the barrel muft be lengthened 4 inches. 


According, as tie defign is drawn, viz. fora perpendicular of 22 feet by four men, 
they are fuppofed to make no more than 25 ftrokes per minute, moving the pump-rodi 
134 up and down at each ftroke. ‘This will be much better than to make {horter 
ftrokes-and quieker, as they-ufually do; im this café their hands will move up and down 
about 4. feet 6 inches, and! the fame number of ftrokes,. cope, and preffure at the hand. 
will be fufficient for the reduced: perpendicular, but then. the flroke of the pump-rodt 
will be 17} inches. 


With refpect to the mechanilm, I believe it will appear faficiently plain by the de- 
figns, which are drawn truc (08 {eale ; but it may be neceffary to remark, that the 
working-barrel is to be of brafs, aid very. truly bored, the bucket and fixed box of the 
fame conftruétion as thofe ufed in the fteam-engines, and the pump-rod is to be made 
of the bulk reprefented in the figures, not by way of ftrength, but by way of weight; 
that when the brake is lifted up the pump-red may readily defeend by its own weight 5 
and it is to be noted, that ifthe weight arifing from the dimenfions fpecified does not 


carry it down with, fufficiet® readinefs, that it 1s @ fien the bucket is. too hard 


leathered, or the valves too heav¥- 


e foot of the pump is t0 be let through the cieling be- 
and not to touch. the bottom or outfide planking: within. 


twixt two of the floor timbers; : : : i. 
2+ inches, and that the lower end be rounded trumpet fathion, I entirely object tot 
H : with holes bored to let in.the water. 


pump’s ftanding upon its lower extremity, aie 


Tt is to be obferved, that th 
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N. B. If the foot ftands clofe to one or both timbers, the 
re : 
between the bottom and the planking. ‘ fe since 


Tn cafe the pump is made to the 22 feet height the ftand-pipe will then b 
neceffary ; and therefore to allow a proper length and weight to the pump-ro ‘ fe a 
proper to let down the working- barrel door and box lower down in the thee hi ae 
tity muft be affigned by the convenience of coming at the door; but the ae “ew 
had better not be above 16 or 17 feet above the bottom, if it can be ea 


The four men are fuppofed to ftand one on each fide the middle ftem of the brake 
and one on each outfide of the branches, and every quarter of an hour they will 7 
eafement by changing hands, which is done by changing places, % 


This pump may be worked by fix men, but not fo as to produce.a greater quantity in 


proportion to four; it may alfo by three, 5 } 
anhGnk : y y » but then they muft change every quarter of 


‘Tt may be made alfo to work double, in which cafe eight men may be employed with 
advantage; but as I imagine two independent pumps will be better adapted to fhips 
ufe, that if one be out of order, or happen an accident, the other may be a. 
able; it is for this reafon I have not given a defign for a double pump. : ; 


I fuppofe it fearce needful to fay, that it would proper that a bit of the cieling fhould 
be made to lift up near the pump's foot, that a man may occafionally get in his arm to 
clear away any chips, fand, dirt or other matter that may happen to be drawn thither. 


Aufhorpe, oth Auguft, 1768. J. Smzaron 


CARRON 





[ 359 ] 


CARRON FURNACE, 


e REPORT of Joun EATON, Engi i 
Th Ji N SmEAron, Engineer, concerning the Improve- 
ments of the Blaft at the furnace at Carron, No. 4 


TIN alone 
H*’ ING maturely confidered the eafiet and moft effectual way of altering the 
blaft No. fo as to perfe i efs eg y wi Y : i 
: 4 to | erform its bufinefs equally with No.1, I recommend the 
following a Iterations, yet, without a total change, which is not the prefent objet, the 
company will be obliged to fubmit to its ufing more water than No, 1, though, in this 
re(neé “vy will f i ri vi KO 5 is 
refpect, they will find it greatly improved beyond its prefent ftate. 


{J would advife that the water-wheel and the three cylinders, with their refpeétive beams, 
remain as they now do, as alfo the frame that holds the crank, but to add a fourth eye 
Jinder abreaft of the other three, on the outfide or furtheft off from the water-wheel, 
as alfo a fourth beam abrealt of the other; the fourth cylinder to be of the fame fize, 
and in all refpects fitted up fimilar to the other three. On this occafion it will be ne- 
ceffary to caft a new crank with four {s, making right angles with one another, and 
at diftances anfwerable to the four beams, and having the fame fweep as at prefent. I 
am not perfeétly clear whether there may be room enough between the prefent outmott 
cylinder and the wall to place the new one, but if not, the wall muft be cut away to make 
room for it; with refpeét to the beam, it is no matter if it works very near the wall. 
Another couple or frame mutt be added for the crank like the prefent, and like the pre- 
fent the fourth neck may work in the air without an outward fupport. The receiver or 
air veffel will probably want recafting, to receive a fourth air-pipe from the fourth cy- 
Jinder, unlefs the workmen can contrive to cut a hole into it, and by proper {traps to 





confine the additional pipe thereto. 


AsI obferved a great deal of friétion in the rods paffing the collars in the top of the 
I mentioned laft fummer a method of leather- 
i hofe i ine, i iffer oul 

ing them, as well as thole of the fire-engine, 1n a different way, whereby they w ld 
- the fri€tion.in a great meafure avoided ; and, that this 


method may, be properly and fuccefstully. applied, I inclofe a drawing, which method I 


advife to be applied not, only to the new cylinder but to the three old ones, which may 
be done by cutting off the prefent necks, and drilling holes for the bolts, 


aylinder, and yet loft a great deal of air, 


not only be rendered air-tight 


DECRIP- 
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DESCRIPTION of the Collar of Leather to be applied to the Blowing-machine at 
Carron, No. 4. A 


AB reprefents a portion of the cylindrical rods that work though the collar of 
leather. 


CDisa portion of the fection of the great plate that covers the top of the cy 
linders. 


E F isa fection of a cylindrical piece of wood, having a cylindrtcal hole through 
the middle, through which the rod may flide freely, but with as little thake as pofible, 
which is to be made of beech, crab-tree, yew, or fome hard or tough wood that will 
wear well with iron. 


abc abc Shews the fection of the leather by which the hole is made air-tight, and is 
like an hat with the top of the crown cut out. 


GHIK GHIK isa fection of a cylindrical box for holding the cylindrical piece 
of wood, with proper flanches, by which the box is fcrewed down to the cover CD, 
and by which the plate, of which LM is the fection, is {crewed down fo as to hold fatt. 


NO is the festion of a piece of leather for fecuring the joint betwixt the box and 
the cover. 


It is obvious from the figure, thit no part of the cylindrical rod is intended to touch 
the ironwork nor the leather NO, but that itis to be kept fleady by the wooden cylin- 
der, and the joint rendered air-tight by the pliable cylinder of leather dc 4c, which, 
as well as the wood, are to be changed whenever they are found to fail, 


The method of making thofe leathers is as follows : 


PQ reprefents the feétion of a cylindrical iron ring, whofe external diameter is equal 
to that of the wood CD, and whofe internal diameter is about + of an inch larger than 
the diameter of the cylindrical iron rod A B. 


RS is the fection of a flat round piece of leather of about j of an inch thick, being 
of the thickeft fort of leather ufed for the upper leathers of thoes. 


TVW 


DESIGN lor a COLLAR of LEATHERS 


Sor the Blowing Engine N? 4, at Carron. 
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; DESIGN tor a NOSE PIPE tor CARRON. 
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VW X is a piece of hard wood, turned to the thape here reprefented, whereof 
part T is of the fame diameter as the cylindrical rod AB and V W. Shirt 
Beret the wood EF; then having cut the piece of leather to about = inch bce 

ameter than V W, with a mallet fticking upon the head of the piece of wood at X 

ather will be forced into the iron ring, and form the fhape of an hat, and wit 

‘cutting off the fuperfluities even with the outfide of the wood V Wiis will then: 
of a fize proper for ufe; after ftaying fome little time, releafe it, and with a tharp 


-bladed knife cut out the crown even with the infide of the cylindrical part of the 
., and by holding the blade of the knife parallel with the axis of the cylinder, it: 
give it the thape abc abc, rstee : 


‘The leather will be rendered more compliable, if need be, by being { 
“will keep its thape better if fuffered to dry in a thin hoop, whofe infide is n 
nfide of the ring PQ; if it cannot be made without puckering, it is a fign that | 


part T is too prominent, for even an inch of turn down will anfwer the purpofe; 
le leather wetted is alfo more compliable than the common tanned. - : 


to be obferved, that the rods be drawfiled very fmooth 


xcture of foft greafe and powder of black lead, 


salty 


fo in of further advantage, in refpeét to the faving © wa 
out three buckets higher upon the wheel according to the 
it No. 1. palo ais ton tee 5 








a 


ad 
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ing, that is, how many cylinders in common with a full head, and how many bafkets i, 
then'done ?” 


To which I anfwer, that 18 cylinders per minute is the ufual rate of blowing at 
No. 4; that fhe blows down from jo to 35 charges per day; fhe is not now allowed to 
go more than 18 cylinders a minute, which is performed at the lower gate at all times 
and with the upper gate when the pool is very full. Some time ago both gates Fis 
ufed, even then fhe never went more than 21 or 22 cylinders per minute, nor more 
than between jo and 35 charges per day, yet I have known her drive as many as 45 
charges per day; fuch is the uncertainty of founding on the number of charges as the 
bafis of a calculation. 


He alfo informed me, that No. 3 made 1g cylinders per minute with 1 gate, and 18 
cylinders with both; query, how many bafkets refpectively ? 


Yo this I reply, that No. 3, with a full head, does make thefe cylinders; at this fur- 
nace we always blow with both gates, and therefore I cannot fay how many charges fhe 
may run at 15 cylinders per minute; but at 18 fhe blows down from 25 to 29 charges 
per day, and if the water inthe pool be 2 feet or 30 inches lower than full head, this 
No. 3 furnace will not drive above 15 or 16 charges per day.. 


Mr. Smeaton will pleafe to advert, that a charge confilts of feveral bafkets of 
mine, coal, and lime-ftone, which is put into the furnace when the materials are funk 
in her to a certain depth; now this charge confifts fometimes of more or lefs. bafkets 
than at other times, juft as the working of the furnace requires it; and it mutt like- 
wife be obferved, that the quality of the materials has great influence on the driving of 
the furnace, 

Joun GrizvE. 


When No. 1 blows 25 cylinders per minute, fhe will make 28 bafkets per day. 
When No, 2 blows 34 bellows per.minute, fhe will make 20 bafkets per day. 


J, BENson, 


Mr. 
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Mr. Bexson’s Anfwers to Mr. Smzaron’s Queries of the 11th, as far. they refped 


No. 1 and 2. 
Carron, July 12, 1769. 
IN the firft place Mr. Smeaton will pleafe to obferve, that the coals and lime-ftones 


ufed in each furnace are all of the fame qualities, and nearly the fame quantities ; the 
difference is not worth notice, ; 


Query 1ft. Anfwer. The mines ufed in No. 1 and 4 are quite different qualities, fo 
can only fay what difference there is in the weights of the mine ufed to a charge; No, 1 
charge of mine is about ;'; to", heavier than No. 4; when No. 1 is running 28, and 
No. 4, 30 to 35 charges per day, fuppofing both furnaces of the fame fhape, but they 
are not, No. 1 blaft is more repelled than No, 4. 


Query od. Anfwer. The materials of No, 1 and 2 are much the fame; the mine of 
No. 1 charge weighs about ;"; heavier than No. 2; this difference arifes chiefly from the 
fhapes of the furnaces, and not from the blaft. 


Query 3d. Anfwer. The quality of the iron in No. 1 may be as good when fhe runs 
28 charges per day, as when fhe runs 18 and 23, provided fhe be working what we 
call clean natural mines, or mines not poffeffed of poifonous matters ; but the quality 
of the iron depends upon that, and the quantity of mine ufed toa charge. 


Query 4th. Anfiwer. I never wrought No. 2 at 10 to 12 charges per day; but was 
that the cafe, fhe would take 2 double fet of men to work her, and the iron would be 
fo cold for want of its mother cinder, which cinder can only be produced in 2 blaft fur- 


nace by a proper quantity of blatt, it would be of no fervice but for pigs, and fcarcely 
would run out of the hearth even into them. ; 
Joun Benson. 


SS . 





SmeaTon’s fix Queries, dated the 11th inftant, as far 
3 and 4. B. Furnaces. 


Carron, July 12, 1769. 


Mr. Grizve’s Anfwers to Mr. 
as they refpect No. 


TO Query iit, The coal and limeftone ufed to a charge is much the fame in all the 


furnaces, Achiesa No. t 
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No t..carries commonly +1, or 5; part of more mine to a charge than No. 4, but; 
mutt be obferved that the quality of the mines ufed at No. 1. and No. 4. are alwa i 
different, and to come at the ability of each, they fhould be loaded with equal eas 


To Query ad. I reckon No, 3 carries «'r or 'r part more mine than No. 4; but 
this is as uncertain as the anfwer to query 1ft, on account they are never loaded with 
the fame fort of mine. 


To Query sth. With the fame materials, I believe, No. 1 and No. 4 will make. 
nearly the fame quality of iron, yet there may be a difference in favour of No, 1, on 
aceount of her drier fituation, and her better make. 


- To Query 6th. This depends entirely upon the nature of the materials; No. 3, when 
the drives 25 to 29 charges a day, will: make as good iron as when fhe drives only 15 
or 16 charges a day, provided, in both cafes, fhe be working what we call wholefome 
mines; but if the materials are endued with any pernicious qualities, every furnace will 
make better iron by working than-fat: The reafon is obvious, by driving flow che 
materials remain longer in the body of the furnace, and’ fo have more time to throw 
out their fulphurs, or the heterogeneous mattér, with which they abound, efcapes by 
fublimation or attraction, which hard! driving would carry down with and poifon the 
iron, t 
. Joun Grieve. 
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EXPLANATION for the Defign of the Blaft Machine for the Furnace No, 2, # 


Carron. 


AS in this machine I have the advantage of ordering the water wheel, which I judge 
beft to be over-fhot, this circumftance reduces its height fo much, that, by @ {mall 
enlargemenigof the eylinders, it can be allowed to go at fuch a fpeed as to do without 


geer, which however well they have anfwered in No. 1,*where they were neceflary, yets 
are 


where the fame proportions in the movements can be accomplihed without g¢¢!s 
more properly avoided. 


Y have alfo chofe, inftead of making two regulator beams working 4 cylinder at each 
_ end, as in No. +; to make four beams or great levers with cylinders at one end onlys 


by this means, the ftrain of the crank always laying downwards, aud bearing po? - 
%. te $ brates 


Pad bd 
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praffés the fame way as the water-wheel, will work more eafy and pleafant, and be lef 

. Le. 4 i 

Jiable to get a thake, and be out of order by conunuance of wear: ‘Phe whole, wr : 

fore, of the motions being performed with more eafe and fimplicity than No . sins, 
» ty L exe 


e& it to be fubject to lefs atrenti ie jo 
3 Ae teh attention and repairs, and that it will not require above 4 
of the water to work it, taken by No. 1. 4 


There will be more timber in the framing, bot as it will be nothing but common 
. % 4 . . To .. ne 
fir timber, 1 apprehend this will be no object, and this will be more wan faved in the 
water-wheel and axis, the fpurn-wheel, and pinion, 


No. 1 is a defign for the upright of the water-wheel ; it is here fhewn to be of zo 
feet diameter, but as, on my laft view at Carron, 1 underltand that the wheel No, 2 
lays lower than the reft, and is fometimes affected by tail water, when Stembou/e mille 
dam is full, a circumftance I was not before apprifed of; in order co avoid that, it may, 
petheps, be neceffary to reduce the diameter of the new wheel from 20 feet to 19 feet 
6 inches; but, yet, if Stebou/e mill-dam never throws above 3 inches dead wazer upon 
the bottom of the prefent wheel, thea the new wheel may be laid as low as the. prefent 
wheel, becaufe that quantity of dead ygater, fuppofing the tail water-courfe from, the 
wheel be open and free, will be of nO Prejudice to the going of the new wheels © 5 





The reduction of the water-wheel to 1g feet 6 inches is, again, only upon a fuppofition’ 
that the pond is fubjcét to be reduced 1 foot 9) inches ‘below head, as I faw it the 7th 
inftant; but if it is never juffered to go above 1 foot below head, a8 advifed. in’ my re- 
port of this day, or, at moft, 14 or 15 inches, then the water- wheel may.be of its full 
fize, though it (hould be obliged to be raifed at the bottom from 3 to 6 inches, to» 


fofficiently clear the tail water. = 

sinté 
ofed. to be of the outward front,) but as I find the 
hat is here fhewn, and wilt reqvire acdifferent 


tail water goes off the contrary, way: 10 W ir f 
kind of pentftock, for which | will fend @ particular defign vetuen I yetorn 20 Eiiglend,, 


iar < is i 0! spotbh 

it will be proper to lay a {weep £0 the breaft of this piheets fit it as pe ead es 
but it may either embrace We Shee] a quarter round, or-Only ;.0f the circle as i nd 
moft convenient in the execution ; the two different weys are Juewn according to the: 


Jetters ABC and AD 108 


The elevation here given is {upp 


as great as the: conduit will allow;.as it 


The width of the wheel is fappoled to be i 
ed be made for thake. 


will work fteady like No. 1, 0 aliowaace ne 


a... » ‘ a 
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No, 2 is a plan of the whole machine, and an elevation of one of the trufs frares 
and beams, with a fection of one of the cylinders; upon which it is only neceffary to 
obferve, that as the method of framing the truls-frames are the fame as No. 1, what. 
ever difference there is in the difpofition, will be {ufficiently obvious from the draught, 


It is, however, to be obferved, that as, for the eafe of cafting, I have fuppofed the 
crank to be caft in two pieces, particular notice is taken that one of the heads be fe; 
a {mall matter atwift, with the arms of the crank, that when the whole crank comes 
to a bearing in the box that couples them together, the arms of the firft half of the 
crank may make a perfect right angle with the arms of the fecond, otherwife if this 
circumftance is not attended to, the clearance neceflary to get the box entered upon 
the two heads, will produce a fhake, that when the whole comes to a bearing, the arms 
of the two halves of the crank will not {tand fquare to each other, which will produce 
an inequality in the blaft. 


The crank end of the regulator beam or lever has a piece of caft iron A, whichis 
to be made of fuch a weight as to overhaul the pifton, which, for the fake of lightneé 
in this machine, is to be made of wood,, or as light oi iron as it can be properly 
caft; the piftons, however, are to be leathered, as in No. 1; the propofed ufe of the 
weight at A overhauling the pifton, is to prevent the crank-rod from changing its 
bearings upon the crank neck, for, by always bearing downwards, it will be no matter 
whether the neck-collars be tight.or not, fo that the only collars that will be needed to 
be kept tight, (which they very eafily may, having but little motion,) are the tops of 
the crank and pifton rods, and the center gudgeon of the levers. 


Bis a provifionary Aanch, which is here fhewn to be mute; the opening to be about 
6 inches diameter in the clear, and the ufe is, that in cafe a perfect equality in the blaft 
fhould be afterwards found to be preferable to all others, as I am at prefent much in- 
clined to fuppofe, from hence there may be made a communication to an air receiver 
or veffel, which will fully effect that purpofe. 

| ‘Kerfe Houfe, July 31, 1769. . 


J. SMEATON: 


‘The 
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The WATER at CARRON. 


The REPORT of Joun Smraton, Engineer, concerning: the quan~ 


tity and difpofition of the water at Carron, from a view taken thereof 
the 7th of July, 1769. 


S the feveral blaft furnaces at Carron are of different dimenfions, work upon dif- 
ferent kinds of ore, and take different quantities thereof at a charge, the wheels 
take their water at different heights, and, at the time of this view, the pond from which 
they were fu} plied was fo low, that the head of water upon each wheel was a good deal 
uncertain in the different penftocks ; it is not to be expected that any very aecurate con- 
clufion can be drawn by way of comparifon of the feyeral machines, in regard to their 
powers of reducing the ores or mine into metal; yet, in attempting the comparifon 
in the beft way I am able, it appears to me that feveral matters offer themfelves which. 
feem worthy of ferious attention from. the Company. 


Amidé the uncertainties above mentigged, it feems impoffible to fix upon any abs 
flute criterion or common meafure to wnich they can all be reduced. The quantity of 
metal produced from the furnace feems improper, becaufe the pooreft ore (Lmuft pre- 
fume) takes moft labour of the furnace, and yields the leaft iron; the different es 
tity of air that each machine throws into its refpective furnace appears alfo equally 
unfit, becaufe, if. we are to judge by this alone, it will appear that the: machine Nor 4 
will, with an equal fupply of water, throw out more air in; a minute than No. 15 
and this-will alfo hold with No: 3, and therefore we. muft conclude that the machine 
No. 3 is inferior toNo. 4, and alfo to No. 3. A conclufion- which I fappofe mutt, 


be rejected fiom all experience hitherto had, and confequently the premifes from which: 


itis drawn. 


iffer in weight 
It remains therefore that the number of charges; 48 ee do pirbee = sti 
4 vork i iven time, relative to agiven 9s 
which each furnace can work offin a gt : i Be hpi 
is the only handle we can at prev Jay hold of, and is, as-T percet _ a = 
the managers and workmen reckon; and though, on py ee KS oe pe. 
. A erences Of} ; 
Q on meafure,.yetl find the di 
may not be yery exact as comm cable, that though oury 
ices relative to a given quantity, of, water are fo-very remark - a — gh ae 
conclufion-formed from thence will be fhort of eer accuracy, yet th enable u! 
sat era > ‘a at prefent. 
to adopt a better diltribution of the water than at P) = 


¢ 
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The diftribution and effeéts of the water on theday of view was as follows ; 


Strokes per minute. Charges per day. Cube feet of water expended per minute 


No. 4. 19 23 267 
Yable 1. 2. 28 - 18 Soe 
4e 16 30 780 

Total charges per day 7t with 1602 cube feet of water per minute, 


N. B. At this time No. 3 was ftanding {till. 


When all the furnaces have a full head and fupply of water, the number of ftrokes 
of the cylinders and bellows per minute, relative to the numberof charges per day, as 
per information of Mefirs. Bewson and Grieve, are in the following table; and com- 
paring the feveral heads of water and apertures that thefe mutt obtain with the prefent, 
the expence of water relative to thofe ftrokes and charges will alfo be as therein 
fpecified. 


Strokes per minute. Charges per day. Cube feet of water. 





No. 1. 25 28 431 

2. 34 2a 761 

Table 2. a is = ies 
4 18 325 852 

1075 3450 


Now, comparing the refpetive numbers in the fecond table with thofe of the firft, it 
appears, that the quantity of water expended to drive an increafed number of charges, 
greatly exceeds the proportion in which the number of charges increafe ; for taking the 
totals, to advance the charges from 71 to 1074, that is nearly as 2 to 3, the water 
routt be increafed from 1602 to 3456, that is more than in the proportion of 2 to 4. 
Again, in the furnace No. 1, to advance the charges from 23 to 28, the water muft be 
almoft doubled, and the difproportion greater or lefs is obfervable in all the reft. 
Mr. Grieve reports, that refpecting the furnace No. 3, with the upper gate drawn 
alone, with a full head of water, it will give 15 cylinders per minute, but with both 
gates drawn, in which cafe the expenditure of water will be doubled, the number of 
cylinders are no more than 18; and as it otherwife appears that the quantity of charges 
relative to each furnace is almoft, but not quite, proportionable to the number of cy~ 
Linders, in the furnace alfo the difproportion between the water and the charges is as 
great as in any of the ‘reft, and indeed the proportion, though in fomewhat different 
degrees, appears from the united teftimony of the machines of every conftruction. 


Obferving 






bferving this difproportion, an feaavecen: ; 
oO : a ton, and my mind fuggelting to me the ufe that might be made 
thereof, towards a better allotment of the water, 1 found it neceffary to know whett 
a int ether 


the iron produced by the feveral furnaces 





their low rates of wor king was as good as the 





jron produced at their high 
from Mefirs. Benson and Gri 


1 


quite as good iron as the high 





ae 
g; and from the anfwers I have received 
, 1t appears that the low rates of working produces 
' i Sa Le eee, 

» and in ¢ afes of impure mine confiderably better; how- 
ever, it feems there are rates of workir 











uy fo flow, that the iron would not be put in a 
fufficient fufion, as would happen if No. 2 was reduced from 18 to 10 or 12 charges 
per day. 

From a diligent comparifon of the above particulars with each other, and alfo with 
the theory which they ought to conform to, if the experiments could have been made 
with accuracy, I have endeavoured to { ttle the proportions in which each furnace 
would work with an equal diftribution of water, according to the quantity in which it 
was ufed during my obfervations on the day of trial, which, according to table 1, was 
at the rate of 1602 cube feet per minute, fay 1600; by this means we fhall be enabled 
jn fome meafure to enter into the merits of each, as well as to elucidate fome other 
points. Suppofing then the 1600 feet equally divided amongft: the whole four, each 
will work with 400 cube feet per minut nd their feveral performances may be expected 
as follows. 





Surokes. Charges. Cube feet of air per minute, 

Not 27 1194 

2. 16 
Table 3. * 78 15 
13 24 18it 

4 3 
otal No. of charges 85 
Ditto per table 1+ 71 


Difference 14 in favour of difpoftion table 3. 
erence 








. op  aiwided equally amongit the three furnaces of table 1, 
If we fuppofe 1600 feet ot waren St ded equally S on be expeéted to move 


fe i ; ay the 
they will each have 533 cube feet per minutes they may th 


as follows : 





29 : 
Be 5 maf 533 cure feet per minute. 
Table 4. a - ia 
Total number of charges 73 
Ditto per table iit 71 
ifference - - “ nate i ; 
a > jn favour of difpoftion table 4 Fe 
Bbb 


WoL. 





(ees72 hl + 


vie ma ] now examine the real fupplies at the times of fhorteft water, and 
to afcertain the beft means of ufing it. » an 





From the gage of the river’s water taken at the lone arch it 4 at 
time it amounted to 990 cube feet per minute; but he Mi i 
; but as the water was faid to co! 
: : 3 me down 
more in the day than the night, on account of ftoppage of mills above, and alfo th 7 
peers, : } ge of mi alfo tha 
fometimes by continuance of drought runs ftill fhorter than at prefent, it was thought 


ie ‘ ‘ides the wo , 


it in the greateft i i : 
it was greate! fearc n an average not more than 3 of what we then meafured. 





_ The fire-engine at that time went from 6 to 8 ftrokes per minute of 5 feet each; 
mats i i _ but as fhe was frequently obliged to ftop to gather ftcam, this with other » ages in 
ps p a a 7 c ee | 
: : the 24 hours, together with the lofs by fhutting of valves, makes me redu — 
‘rage rate to five ftrokes per minute at 5 feet each. a 


The fire-engine will therefore raife per minute 440 
And the river Carron at loweft - - 660 


ift. That the number of charges does n % ape (a 
: 1 ; << j Total 


Poe gee upon Hate bs Munderftand from Mr. Grieve that No. 3 makes good iron at Ts cl 
and from Mr. Benson that No. 2 will not anfwer at 10 or 125 but I will-fappo 
No. 2 will work as well at 15 charges as No. 3 does, and as th are allowed to work 
4 well at that rate, they may be fuppofed to do fo at a fomewhat a finaller rate; dividing, 
imits, for M therefore, the 1109 feet equally amongft the four furnaces (which reduces No. 
heat enol ; c ‘0 the rates abovementioned) we fhall have as follows + fe. : ; 
an only be ; , ~ Strokes. . Charges. 
21 f 














ole of working a g 











that they are confined to the fupply of the river Carrom alone-in ite 1 ©. 1, and is made to blow 28 cylinders through the fame nofe-pipe of 3 inches, it will require eigbe 

Pesibe eeVute or reeye iyce elt eukancitees tui of its owett fate, that is, times the quantity of water, and yet the number of charges fcarcely doubled, and the 

Pcie acthonecaltt me a ae ae yo i feet for each machine, metal itfelf, at the beft, no better, and in fome cafes not fo good. Hence appears not 

+ cylinders ck i ‘ age : a t 

7 aes ATE Pspaeis i * : cll ~ ota : and om k 194 Charges, only the great advantage in point of water, of working a greater number of furnaces 
ge : > Sy re without the fire-engine tha at low charges, rather than a fmaller number at higher. fe 

they do with it at the time that the river Carron fupplies 990 feet of water Coeur AR BES, rat higher, but alfo the advantage of ap- 


; Se eevee 
To compleat this view, I will fuppofe all the furnaces equally perfe& as N 


per minute, plying as wide a nofe-pipe as can be admitted, fo that the air may really enter the fur- 


. : , : nace, and not be repelled back again; and in this refpeét an equal blafi will have very 
ee ee T rejeét the circumftance that No. 1 and 3 carry about ay More greatly the advantage over an unequal one; but I apprehend that it may be pratti- 
Bg: t : ore to the furnaces at a charge than No. 2 and 4, which is much in favour of cably known when any part of the air is repelled, becaufe when there is no fenfible re- 
nate eae : oS ee ' : pang : ; 
ormer; but as there appears to be feveral other differences of citcumttances as | verberation on the hand or face, itis evident it muft enter the furnace. If, therefore, it 


es well as thofe, I rather chofe to take the whole in the grofs from the number of charges, 


4 : . , @hould be found, that when No. 1 goes 25 cylinders, all the air will enter the furnace 
without dwelling on minute circumstances, 


| from a nofe-pipe of 44 inches, or, for the fake of an addition of velocity to make it 
enter, fuppofe of 34, it will then work with 247 cube feet of air per minute, inftead 
of 431, which, per Table 2, is requifite for the fame number of cylinders through a 
Concerning the Nofe-pipes. | 3 inch nofe-pipe ; and, confequently, if all the furnaces were equally perfeét with No. 1, 


i " | they would be capable, in the very loweft ftate of the river Carron, (with the prefent 
Te is fuggefted in the 2d dedu@ion, that the effect of the furnace does not depend 


upon the velocity wherewith the air is thrown jin, but rather upon the quantity of air 


that is made to pafg regularly through the materials contained in the furnace in a given 
ame. 


help of the fire-engine) of doing more work than they now do with a full fupply of water, 
and without the fire-engine would de mire work than they now do with it, 


| After all, I do not pretend to determine that things will fucceed’ exaétly in this man- 
ner. The phyfical nature of bodies is not to be circumferibed by geometrical eee 

: ity fe ir ob} i igate is, that i! 
ings, which have only quantity for their object 5 all I mean really to inveftigate is, 


My reafons for this inference are the following: that in all cafes the number of charges reall ae a2 
the nature and conveniencies will, upon trial, admit of their being worked in the man 


worked by each furnace are, when proper deduétions are made for the friction of the ill foll yet I do not mean to 
machine, very nearly proportionable to the quantity of air thrown in by the fame ma- ; fuggefted, then fuch advantages in point of fogs he? ah ‘ah t down; this is not 
chine, and though it will hold equally true, that when different quantities of air pals fay that the advantages will follow precifely in baa : 


i i i shic av ised to proceed could have 
through the fame nole-pipe, the velocity will be proportionable to the quantity, and, to" be expected, unlefs the data on which I have been pei sate Bs nate 
therefore, in like manner proportionable to the number of charges; yet, as a double irhftanding @ deg! 


owever, notwit 
quantity of air applied to a double or two furnaces with an equal velocity, produces 








been more accurately had: ho ing Ye 
data, 1 prefume it cannot be fo creat but that the reafonings thereon founded w: 
ata, g 








pike iments, which. 
a double effect, it is moft probable that a double quantity of air producing a double fhew which way the advantage lies, and thereby ee pon rar tale noite 
° effect in the fame furnace, is alfo owing fimply to the double quantity of air thrown in, as they could eafily be tried, and if attended with ee ee aT | 
the double velocity being only a concomitant circumftance attending the throwing & in the application of the prefiag powers to the ees. He anit which is the whole aimnety v F 
3 double quantity through the fame orifice; and this appears ftill the more probable, as commend the trial thereof asipeedily as convenience We = ae 
bs within certain limits a lefs velocity of air as effectually converts a proportionable quan- of what I have delivered. 
f tity of mine into metal as a greater. Now fuppofe any furnace, for inftance No. 1 a 


will do her work well at 14 cylinders per minute, in which cafe the is faid to difpatch 

18 charges with a nofe-pipe of 3 inches, if the machine is made to go 28 cylinders, 

and drive her air through a nofe-pipe cf double area, viz. 44, fhe would then blow 4 | : 
double quantity of air, and would only require a double quantity of water; but if fc wo 


&) is 





hase & 


In regard to the fmall boring and turning mill at the fide above, I find it takes 
cube feet per minute; but as I underfland i 


plenty of water, I Jay it out of the confideration. 


495 
ly goes when there is a full head and 


3g 
+ It appears then, that to keep one boring machine, with the neceflary cutting, going 
= s % 
c.PeBU : 5 ually, they take near 
rebuilt: according to the continually, yp 


2 


of the whole produce of the river Carron in fhort water 
ae sofeetth abl ANRHHNos.c in making " times, that is, almoft as much as the fire-engine draws; and though thefe machines be 
‘rate f et } Hee 4 fuppofed to go only 12 hours in 24, yet they will ftill confume as much water as will work - 
at the furnace-machine No. 1 at 22 charges per day; a deftruction of power which has been 
yery properly feen by the Company, and therefore propofed’ it as very defirable that 
: thofe machines fhould be intirely filenced in fhort water times, and a new 3 
yi 1 Pomme ree aa P | eel eS 3 in lieu thereof upon the tail water proceeding from all the furnaces collestive 
Fes oan a th se Clowe pipes; were: connect: met furnifhed with Now if thefe 2 machines require 569 cube feet per minute to work them when th 
Len ‘ mee bee Biwy bevealily js a fall of at leaft 20 feet, a fall of 6 fect, (which is the utmoft I think can be well ] 
emer welll iti ~ for the tail-water into the tide’s way) will require 1697 feet; whereas the river Carron oe 
es not fupply half of this water in very dry feafons, and the engine water will not bn P 
rere 3  Gtfelf to this machine; notwithftandigg, 1 can affure the Company that Te n unde 
seu Were aa a ea Yel er! etre ake to furnith a defign, wherein the Water can be applied in fo fy a manne! 
cylinder. eas aie ee” Bs ‘when working with point of power, to what it is to the prefent machines, that the ri Can 
tan E water Beee ; d = Peecenn eee per minute, upon a fall of 6 feet only, fhall drive thofe machines 
fhould arif 1 the wro | on 0 tl | hich wi i ; the now driven with 509 feet upon their prefent head, 
a 
Tt would > of water in the whole if the pond of Carre ever fuffered 
F a wer than from & ‘aches to a foot beloy full head, an ‘a nan fuffer that, 
{ rom the refervoir at Larbet, or to reduce a number of cy- 
; Jers. blows h machine, { 1 in tables 3d 























Pesree at 


Mr, SmzaTon’s report of the 7th of July laft, made in confequence of our letter, 
dated July 1, having been read to the meeting, 


Refolved, That the faid report be approved of, and that the neceffury feps be 
taken, as foon as convenient, to make fuch trials and experiments of the ufe and 
diftribution of the water, according to the tables contained in the faid report, 


Refolved, That Mr. Smeaton be requefted to give the company a fcheme and 
plan of the boring-mill mentioned in his report, as foon as it fuits his conveniency. 


Refolved, That the thanks of the meeting be tranfmitted to Mr. Smraron, as 2 
mark of the fenfe they entertain of the attention he is pleafed to pay to their works, 


CHa. Gascoyne, P, 








-Some Remarks concerning the defign for a double boring mill for cylinders and guns, 
to be ereéted upon the tail-water of the Carron works, 


I propofe the machine to be ereéted upon the oppofite fide of the tail water-courfe 
to that on which the blafl furnaces fland, and in any part of the yard that upon the 
whole fhall be thought moft convenient, which depending upon a great number of cir- 
cumftances that I cannont be acquainted with, muft be judged of by the Company ; 
nor is it all material to the aétion of the machines whether they ftand as clofe to this 
water-courfe as they can well be difpofed of, or be carried further into the yard. Ac- 
cotding to the general defign No. 1, it is propofed to turn the tail water courfe of thele 
mills a quarter round, fo as to proceed nearly in a parallel direétion to that of the 
prefent courfe to Stenboufe mills, and to fall into the tail water-courfe at Stenbou/e mills, 
at fuch point as fhall be thought moft convenient on account of digging, feparation of 
Jands, &c. but in cafe the tail water-courfe is made to fal! into that of Stenbou/e, above 
the loweft point, to which Mr. Laurie levelled, it will be neceflary to clear up fo 
much of the old water courfe as fhall prevent any material lofs of fall between that 
Joweft point and the falling in of the new water-courfe, 


Mr, Lauriz makes a fall of 8 feet 5 inches from the Zot/om of the furnace tail lead, 


at the lower fide of the bridge next below the boring-houfe, to the loweft point to which 
he 
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a a 
he levelled, but as the furnace tail lead will be cl 
its bottom, before the tails of any of the furnace ce 
account the whole fall, from furface to furf 
In the prefent defign 1 have fuppofed a A ihn oe he has fated. 
this principal reafon, that I obferve the ordinary {pring tides A Mae feet ore =" 
of the top of Svenboufe mill-dam, and as the neap tides fow Rin pte about : feet i 
of the fpring tides, I have therefore laid the wheels fo that they ae ie ‘ 
daily by the tides. I propofe, therefore, that an over-fall of 50 fet lcngsh ee ie 
be erected at or near the place where the prefent one now is, at ee = ic EN uN 
laid 3 inches lower than the height of the water in the : *s Bike 
when the wheels there are jult free of tail-water, by which ola he 
be vented over the over-fall, without affeéting the furnace wheels, ? 





































ged with fome depth of water choue 
els will be affeéted thereby, we may 


‘ wheel to be of 1 foot 3 inches above the crown of the fall, will be 1 
low the top of the over-fall; and allowing 2 inches for the run of the 
works to the over-fall, this crown will be 1 foot 8 inches below the 
of the water in the tail water-courfe, +}. will not the al 
cafe all the water from the furnace can = j cut ov oufe dam 1 
in tail water, then this over-fall will be unneceflary. The re 
2 Lavrre’s loweft point of level will be 1 foot, or fomething | 
tween the boring-mills and the faid loweft point; but if it 
examination that the wheels can be laid lower than I ve P 
affected by the ordinary neap tides, then I would add for uch to tf 
marked in the faid water-wheel defign 5 feet 9 inches, keeping the 
the fame height refpeéting the furnace-wheels, or not exceeding 1 
for which, if neceffary, I will fend a new curve for the fall, every 
the fame. It is therefore the height of the neap tides at high w 
as to the fall to be taken at the boring-n as this he 
by any cut that may bemade on the | 
fairly be laid out of the queftien, t 
than can be taken in for the reso» aboy 


The power required for boring depends f 
~ to be bored, that it is a matter that canno 
~ Tam not in the leaft doubtful of, that 
carry the gun-mill with two guns boring and « 
than the three machines at prefent do, and that | 
iring lefs power, may be ou at the 
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‘Concerning the alteration of the prefent mill for cylinders and gunsheads, if the fame 
ons are adapted thereto as are defigned-for the new mills, th will, equally anfwer. 
‘But it would go with ftill lefS water if the wheels were made {fo much lower as to be 
-overfhot. 










: ae © Tnvats prefent fate it would go with far lefs water, and do its bufinefs better, if oe : 
motion it now has for gun- -heads was adapted for cylinders, and the cylinder E 
. is, of the great axis) was applied to the gun-heads; if made new itwould 
iron rings for the fake of the weight, whether of its @yprefent fize or relluderiee 









ient to explain 





teestore lie 


AB, No. 1 and 2, reprefent two courfes of flags or flat {tones from 2 feet to 3 feer 
fquare, or oblong; as they can be got, and of 4 or 5 inches thicknefs: thofe flags are 
propofed to form the grand {top or pen of the water: if the whole bed of the river at the 
place where thefe rows of flags are to be footed can be come at, fo as to get them inferted 
about 1 foot below the bed of the river, it will be fufficient without any piles for footing 
the fame upon; but if this fhould prove otherwife, it will be proper to drive a row of 
grooved fheet piling, as reprefented at CC, No. 1, fupported by a ftring piece D, and 
that fupporsed and trenailed down upon the bearing piles D E; this piling to be carried 
cn at leaft acrofs fuch deep part where a proper footing for the flags cannot be come ar, 
and the terminations fecured with the projecting part of the flags fo as to make nearly a 
water tight joint: but was it not on account of expence it would be ftill more eligi- 
ble if this 1ow of piling was carried quite acrois, and inferted into the dam’s end 
walls. 


At any rate, the firft thing to be done, is to lay in fo much rubble as will fupport the 
floping flags, and fill up the downftream fide of the fheet piling, fo as to break the fall of 
the water over them, at the height of the ground line D F; while this is doing, it will be 
proper to go on with the fheet of plank piling at the tail of the dam G G, fupported in 
like manner by the {tring piece 1, and that by the bearing piles H L, and the whole 
is covered by a 2 inch fir plank to preferve the parts above-mentioned from the wear of 
the water, and which may be renewed when worn out ina courfe of years, without dif- 
turbing any thing upon which the folidity of the ftruture depends. This theet of plank 
piling in all grounds that are not rocks, is indifpenfible ; but as the ufe of them is not to 
ftop the water, but to keep in the fand and other matter, if the expence of grooving the 
plank piles is thought material, and the ground is fufficiently uniform to admit their 
being drove clofe edge to edge, without grooving, then this part of the bufinefs may be 
difpenfed with: by the time the tail theet piling is compleated, the whole area betwixt 
C and G fhould be got filled with rubble, and the row of {tones marked I, which are 
fuppofed to ftand edgeways to the reft, are to be got into their places: in this firuation 
the dam will be entirely fafe from derangements by floods, which will go over the work 
without hurting it. As the work advances, the flag ftones A B are to be got in gradually, 


the apron of earth upwards of the flags, and the rubble o opftream fetting as fhewn in 
the feétion. 


Jt is tobe noted that the two rows of flags are intended to break joint one upon the 
other, and to be fcappelled fo as to lay or to pack together tolerably true ; the joints all 
the way up are to be well ftuffed with fog or live mo/s, and to be bedded with the fame 


“between the two rows of flags, this will prevent the earth from being forced through the 


es te joints 
i ; 
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joints by the preffure of the water, and will render the whole perfectly water tight if pro 
perly attended to; the earth itfelf being guarded by the rubble and fettine above ic é 


While the dam is raifing, there is no doubt but that the {peats going over it will fcoo 
out the ground below the tail fheeting, fo as to become 2 or 3 feet deeper than te 
natural bed of the river; when this happens the whole muft be filled up with whin 
ftones, or, what is beft, large whin ftones {plit into three or four pieces by powder, which 
will enable the angular fragments to ftick together better then the hole round ftones ; 
and if any derangement happens here by fpeats, which is the likelieft place to happen, it 


mutt be attended to, and fupplied till the water makes its exit from the tail fheeting by a 
regular declining current, 


I think it not only unneceffary, but impratticable, to give directions about the build- 
ing of the dam’s end walls, as I cannot determine the fituation of the body of the dam 
refpecting the land on each fide from any thing that is before me, and the method of 
returning the ends of the walls into the land, fhewn for the dam at Larbet, will be fuf 
ficient guidance here; I have only to remark, that it will be proper to make thofe 
walls, for fome fpace on each fide of she crown of the dam, higher than any flood is 
known to rife, and that the back of i walls, where the ground is difturbed or new 
made, mutt be well covered or even jet with quarry rubble, in cafe the flood water is 
Viable to get behind them from the adjacent haughs; for want of this precaution, I have 
in more inftances than one known the river to make itfelf a new courfe round the out- 
ward end of the dam. 


It will alfo be proper to make the crown of the dam about 3 inches higher at the ends 
than the middle, and efpecially towards that end where the water is difpofed to act the 
ftrongeft, when the crown does not make a line right acrofs the river, which is not al- 
ways proper, 


Table 
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Table fhewing the expenditure of water, 8c. in the furnaces at Carron, inclofed 
in Mr, Smearon’s letter to Carron Company of the 23d of July, 1776, ig 
anfwer to theirs of the r4th ditto. 


Tons per |oube feet ofair| Y@locity of the 


Power required in| Excefs of power 
Day expend- protraded air in| Proportional ef |proportion to the |uf:d more 


~ Number 














onions ed by. Bick bP Say per miles per mi- {feet produced. _|effeét produced by | in kia, 
nace. furnace. = nute. No. 2. No. 2. 
; Tons per day. | Tons per d. 
8.838 100.672 10954 810 
9-298 144-711 15760 
8.117 88.575 9047 7983 
8.926 89.585 9757 15215 
46128 24008 





DIRECTIONS and Obfervations concerning the clay-mill to be built upon the tail 
water at Carron. 


~ THE water-wheel, its conduits, and gate, to be in all refpeéts the fame as thofe of 
the boring-mill, except that the tings need not be of iron, obferving, that in order to 
preferve the fame head of water over the crown of the fall, that che whole be laid a few 
inches lower, in order to allow for the run of the water from the yard of the works to 
the place of the clay-mill. , 


I fuppofe the rollers themfelves to be nearly the fame as thof now ufed, and to be 
caft upon wrought iron {pindles or gudgeons+ the principal difference here propoled, 
befides that of a very different proportion between the turns of the water-wheel and 
the folls, is the addition of a fly to each roll, a larger to the driving roll, and a lef 
to the roll driven; thofe are intended to keep the motion more uniform and {teady, and 


fo as not to affect the geer that drives them by the Jittle inequalities in the paflage of 
the clay. 


Thefe rolls are intended to go about 50 turns per minute, which, as it is confiderably 
quicker than the prefent, it would greatly tend to make the work go perfectly fmooth 
and pleafant, if they were but 18 inches inftead of 2 feet length, and yet they by their 


greater velocity will difpatch more work. ; 
s The 


He, BSB ed. 


The work is fo placed that if ftampers are defired, they may be applied for beating 
the clay, fo as to prepare it for the rolls; but if the grinding it to a fine! tough patte 
would be of ufe, for this purpofe nothing would equal the runners on the edge, fuch as 
are ufed for oil and gunpowder mills: this would perform the whole operation from firlt 
to laft, but would not reduce the clay to the confiftence that the rolls do, fo fpeedily as 
the rolls, A work of this kind might afterwards, if found occafion, be added to the 
other end of the axis, or in its prefent form it is capable of havifig a boring apparatus, 
or even a forge hammer applied to it if thought proper; for this reafon, I would ad= 
yife to. make the building roomy, (of which I fuppofe the water-wheel. to ftand crofs- 
ways in the center) or to leave room on each fide for building, 1 apprehend the wheel 

ill ftand beft crofsways upon the prefent lead or leet, fo that the building; will range 
~ ater muft be turned with a quarter round, 








alone-fide thereof. In this cafe, the tai hai 
ie : if need be, } ed almoft in its own 
the more gentle the better, but if need be, may be turned 


breadth. 


his water-wheel will. drive two fets of rollers at once, at each end, or other ent 
S a -WI Wii : 

* "i t (, irtle 9 elieve VOU W. 
Jent works, and for one pair of rolls will go with (o lictle water, that I believe yo 
yalent works, and for one } © 


c i + corn-mill the worfe. 
fearcely find the corn-m ieee 
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The REPORT of Joun Smeaton, Engineer, concerning the quan- 
tity, regulation, and diftribution of the water for working the Blatt 
Machine for the four furnaces at Carron in dry feafons, together with 
the improvements that may be made therein, fo far as regards the 
power of water to be employed. 


IN order to anfwer the above purpofes, I fhall not only found myfelf upon the obfer. 
vations I made myfelf upon my view thereof in Odtober 1776, but allo upon fuch 
deductions as may be made from a thorough revifal of all the obfervations I have for. 
merly made, or that have been communicated to me, of the ftate of thefe machines, by 
the Company at different periods ; and the feveral computations thereon having in ge- 
neral been performed when I was from home, and thereby not having the oppor tunity of 
recourfe to my former papers, they have been drawn up in different terms, and with 
different views of the fubject ; and alfo obferving, in the courfe of my latt view, fome 
particularities which could not be fo noticed when the meafures were fent me, which 
would materially affect the calculation of the quantity of water expended, I have in the 
following table corrected the fame, and reduced the whole to the fame ftandard, 


Table 





ee ie | 


fable thewing a comparative view of the feyeral Blaft machines as nfed at Carron, at 
different periods, from the year 1769 to the year 1776 inclufive, 





Diameter Number Cube feet of 





























Velocity of Tons of water 
No. of nofe- of cy- air per mi- air per fe- expended per 
linders. note, cond. 24 hours, 
1769, working with Short water, 1 3 19 1066 3614 10680 
~ . - - 4 25 15.3 1820 803 31209 
Sum 2836 1164) 41880 
Mean 1443 582 
Ditto, with full blatt, - 1 3 25 1403 479 1gaye! 
. 4 x = 4 23 18 2258 945 34080 
Sum 3661 14204 53320 
Mean 1830 Pat) 
1773» February, with full bla, 1 2) 20 1122 $47 
‘ ss . 5 af 2 2} 18 1255 557 
‘ e i me 2 174 1237 747 
rt 3 = . 4 at 10 1183 577 
Sum 4797 2428 
Mean 1199 607 
ae. aa > 1289 778 15245 
4776, July, with fuil blatt,  - is iS nt 1674 818 45506 
4 - = © = 5 691 18210 
x 3 ave 19 1343 aff 
- 7 c at 11 1302 735 2509) 
" tg . - 4 * . oo 
gn 5608 3072 74630 
——- Se -_oes 
Mean 1402 708 
& 7 16502 
Ditto, on view in October, with i 7 2k 23 157t OF a 
full blait, - id x 24h 1708 835 + 
* . ay aa ; fas 69t 15732 
: aang 276 9 $81 17769 
S 7 oF 12h 1459 as 
= : Sah 6081 3354 SGa52 
Mean 1520 838 
From 
Ddd 
Vou. L 
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From the above table it will evidently appear, that the machines, when worked with a 
fall blat, have taken lefs:and lef water, ever fince the firlt view in 1769, Tt ally lips 
‘pears, that she quantity and velocity of the air does not oblerve any regular proportion 
to the quantity of water ‘expended : but it appears in general that the lefs quantity of 
air isdifcharged frony any givem machine, and the lefg its velocity, and the lefs water (: 
will take to work it; this alfo is obyious from what occurs every day, that more water 
produces.more blaft in the fame machine, and the contrary. 

v8 * 

of ftate of the works in February, 17735 I received fronmthe Company, witli this ob. 
fervation: © From our prefent expericace of the matter, the number of ftrokes per 
t= minute, quoted in the annexed table, throws the air into each furnace with a dearee 
« of velocity fuficient to keep the hearths open, and to work each machine swith due 
« fteadinefs and regularity.” Now fram hence it appears, in particular, (fee the pre- 
ceding table, 1773,) that the quantity of air difeharged, as well as the velocity where- 
with it was projected, was remarkably near the fame in all the four machines, the mean 
quantity being 1199 cube feet per minute, andthe mean velocity 607 feet per fecond, on 
fuppofition (as in all the reft) of its being difcharged with an equal velocity ;..and as, at 
this feafon of the year, I can apprehend no feagcity of water, 1 mult fuppoie the fur- 
nace then working with full blait and cfiect : andy as I am furthermore told, in the 
Company’s letter of the 2d of March, that “ for-fome years paft we have fallen i 





) 





« the method of making the iron at the blaft furnaces into pigs proper for remelung 


& in the reverberatory furnace, for the purpofe of working up our gun-heads and run- 
“ners, which praétice requires lefS velocity of blaft than when we ca 
diately from the blaft furnaces, and alfo admits of more regulai 
© cefs; fo that perhaps we can now manage with lefs water tha 
& have done in 1769 or 1773.” I fay, thefe things confidered, we may ground our- 
felves here, that if 1200 cube feet of air is thrown into each furnace per minute, and 
with a velocity of from 5 to 600 feet per fecond, we fhall certainly have fufficient blelt 

to keep all regularly going in times of fcarcity of water. 1 am therein alfo informed, 

~ that many experiments having been made in confequence of my report of 1769, “ from 
« all which we can clearly colleét, that a nofe-pipe for our purpofe flroutenor be lels 
than 24 inches, nor more than 22 inches.” Suppofe them that the nofe-pipe to be fat- 
tled ata mean between them} viz. 25, itis not to He doubted but a Jittle lef$ water upen 
the wheel when the furnace isnew, and a little more when it is worn wider, will equally 
anfwer the end as a variation of the nofe-pipe, as has been remarked by the workmen 

as neceflary: 1200. cube feet'of air per’minute driven through this nofe-pipe will pro- 
duce a velocity of 532 feet per fecond; and that this will be fully fufficient to keep all 


| xegularly going, though perhaps not producing the greatelt quantity of metal, is aa 
pe . ey. s ent. 





ft the guns imme- 





z 


vin the whole pro- 





it was thought we could! 
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nt from the ftate of the furnace N in 176 a i 

7 hace No. 1 1n 1769 and1773.  Themofe-pipe being now 

© cube feet of air will be difcharged per minute 

tively as follows: 


propofed the fame in ally viz 24, 





when the different machines go refpeé 


No. 1, 21432; cylinders. 


Noi; 17 vee 


No. 3, 164 





; 
3 
No. 3, 10 45st 


But as fractions may be inconvenient to the workmen, I will fuppofe that.in fhort water 
times the feveral machines are regulated to the number of cylinders, as in the following 
table ; and then the quantity of water that may be expected to be expended, propor- 
tionable to what I found in Oétober, 1776, is contained in the four-laft columns of the 
following table : 


‘A Table thewing the expence of water according to the regulation propofed for fhart 
water feafons, and according to different ftates of improvement of the machines, 





Cylinders Cub Expence of water Expenceofwaterof Expence of water 























No. per mi- all improved to a of all improved'to 
psy 25 fest falie a 24 feet fall. 
1 22 11800 
2 18 g824 
1730! 
17 73 
: ¢ 11309 
4 u 
54583 49397 agus AS Us 
: t 7 8 
s 2 3 4 5 kd 7 


By-the firft table it appears; that the-blaft machines, as they were working in Otober, 
rate of 66,000 tons per 24 hours; bur by the difpofition 
and diftribution according to this laft table, withour any correction or alteration wi the 
machines: themfelves, that quantity would be reduced to about aaetie 6 po as it 
appears that the principal defeéts of No. 5 and 4 anile ope me wae 
fo high upon their refpective wheels.as No. 1 does, in cate thete sms a 

2 feet above the bottom of their refpective 


that the top of their upper gates fhould be ie: «astibited i 
wheels, then the four furnaces may be expected to work with the quantity exhibited in 


the 6th column, viz. about 49,390 tons sit ey 1 inlatiatilt gis " 


7776, were confuming .at the 








! 
n 
t 
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If all the four fitrnaces were fatnifhed with wppet gates, and No, 2 wheel made larger, (, 
as all to take the water at the fame height, viz. 23 feet above their bottoms, then the 
may be expected to work according to column 7, that is, 47,100 tons per day; and ic 
they were al! made to take the water 24 feet above their bottoms, then they would work 
as per column 8, that is, with 45,200 tons per day. 





As No. 3 is propofed to have an high gate, and the wheel of No. 4 to be rebuilt, and 
as I fuppofe both will be done this fummer during the feafon of fearcity, t appears thar 
no other provifion will be wanted for the approaching feafon than per column 6, that j 
49,300 tons per day, becaule, if one of the furnaces is laid off in order to be reformed, 
there will be a full fuficiency of water for the other three ; for it is afcertained that the 
fiver Carron in its lowelt ftate affords 660 cube feet per minute, amounting to 26,400 tons 
per day, fo that a fupply of 22,900 tons pet day is the utmoft that can be wanted ro 
keep all going; and this quantity can be raifed by the fire-engine in its prefent tate at 
the average rate of 64 ftrokes per minute, which as fhe may very well perform, it feems 
advifeable not to embarrafs the progrefs of the other bufinefS by rebuilding of the eng 
this feafon, but to give her a good overhaul to render her performance fecure *. 








It will now be proper to enquire what is to Be @epected from the home refervoirs, made 
and making, towards fupplying the 22,900 tons per day, above ftated as the de- 
ficiency of Carron in dry feafons ; and I fuppofé the dam-head of Larbett is to be ad- 
vanced one foot higher, and all the banks raifed in proportion, fo as to pen the water in 
the furnace pool and bog refervoir to 27 feet above the bottom of the furnace-wheels ; 
thefe refervoirs are ftated altogether at 36 Scots acres; and as each Scofs acre upon 1 
foot in depth contains 1521 tons, the 36 acres will contain 54,7 56 tons, and upon 3 feet 
depth (fuppofing the fame furface at a medium) will be contained 164,268 tons, which, 

ivided by 22,900, gives 7 > days. 





Now when 3 feet is drawn off from 27 feet, there will remain 24 feet, which will reduce 
the head upon the gates at 23 feet to 1 foot, and as this is as low an head as the water 
can properly act upon the wheels, it will then be time te epen the lower gates to draw off 


“the remainder. As the water will there act toa confidere'2 difadvantage, it will be in- 


eligible to wfe the engine, but when the furnace-wheels take their water from their uppo 


gates; whatever, therefore, is drawn out of the furnace-pool below the 24 feet, mutt b 


"replaced again before the engine-water can produce the proper effect upon the whee! 


* By the way, the greatelt defeét of the prefent engine is the not having a fufficiency of {teams and for 
“this reafon, the {peedielt remedy would be to caft and fet up a new 10 feet boiler in the manner of thofe at 


which may be placed fo as to ferve the new. engine when ereéted without a: removal. aa 











[ 389 J 


and as this will create a paufe or {top of the whole, it will therefore be proper that it be 
as fhort as poffible; for this reafon it would be proper to have a ftop-fluice upon 
the lead in the narrow part eaft of Mr. Lowe's houfe, to fhut down when the furface is 


reduced to 24 feet, fo that the Carron may conftantly pay its tribute by cafcading over 






the faid ftop, and then the furnace -pool only, prop 


aking, with the bog refervoir, 
+) be emptied together below the 24 fect. Now fi 
will be emf} 5 4 





ippofe that from hence 2 feet more is 
drawn, which wil n arly empty the bog refervoir, if the wheels take this water ator 
feet above the bottom, then they will.expend by thefe lower gates, to produce the fame 





effect as before, at the rate of 55,2 





ons per day, from which deducting 26,400, the 





will want 2 





fupply of Carron, there o from the refervoirs. I muft here obferve, 
that the quantity that we ean in reality draw off, will be only from the bog refervoir, for 
what is drawn from the furnace-pool, will be again fupplied from forne recource above 


to fill it to the level of 24 feet in common with the lead and Lar- 





the 24 feet, in or der 
dett dam, becaufe what is referved in the dam of Duni Pace, or clfewhere, in order to 
Ail it, might, if not fo wanted, have been difcharged at the upper gates*. “Two feet 
then upon 24 acres is 73,000 tons, which divided by 28,800 gives 2’ days, and this, 
with 7 stds from the firft 3 feet over all, makes in the whole 9x5 days water, a treafury 
very effatial to prevent frequent ftoppat and thofe of thore dean but no ways 
adequate to the purpofe of going througe@ long drought, which generally happens once 


in a furmmer. 


We will now fee how the account w ll ftand, on fuppofition that the high gates are all 
fixed at 24 feet above the bottom of the furnace-wheels, inftead of 23 feet before fuppofed, 
all the ret remaining as before ftated. Now as only 2 feet can be drawn off from the 

<2 tons; and on fuppofition that the effet is 


whole 36 acres, they will contain 10955 n 
ae a fall of 24 feet than upon a fall of 23 feet, in the proportion 24 to 23, then 
oS ey 


before {pecified to be wanted at the high gates, viz. 49,300 tonsy 
ill be lefs by ts parts viZ- 47200 fromm which taking 26,4005 the fupply of Carron, 
Wh e lels bY s+ > is AT yAO%> . a 
there will remain 20,800 to be fupplied from the refervoirss al ee 
a fe syided by 20,800, gives bree CAY>: ~ > 
f the uppermott 2 feet, divic ¥ : 
Boece ss : 4 ee upon feet deep, that 1s, 109,512 fons in the a ed 
now have 24 : pe 
1 ; tes being fuppo' dat 21 feet as before, we {hall have ‘: ae - 
2 rT < 
Bo =a alii 3 gives us 37 ©, diatys>. and which added to bees mi ae _ 
Se¥1Z. 25, > c IS 3768 ‘ fn at ianks oe ote 
i hat this latter proportion © 24 eg 8 : 
aoa en wf aaa as of the former 23 feet height; but this regards only the 
much of th 


the quantity of water 


aie a fe 
tween the bog roferveir aud furnace pool before fuch filling maf fhut in, 
ween the bog 


jcation-fop be! 3 
* The communication-hop Teevoir may retoaif empty. 


that when the furnace pool is filled, the bog te < 
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oxi texervoirs, whereas all water treafured up above the level of thefe re‘ Aibibe es 
doubtlefs have an effect in proportion to the fall from the gate. eal 


_ This enquiry, however, leads us once more to-fee how very ineflicacious referyo;. 
are likely to be when applied to a long-continued drought; and there is nochine ty likely 
to prove a fheet-anchor asaplain, fimple, well-conftructed, powerful Bftlengine Prise 
when it does nothing will confume nothing, and being plain and ftrong, will ie ey ‘ 
condition to work when needed, and the feveral parts to be eafily infpedteds fo hice 
whether they are or are not in working order. 


AS to fee 


From the above comparifon of fixing the height of the higheft gates at 23 or 24 sect 
they are fo nearly alike that the difference may well give way to convenience ; and in th . 
refpect, unlefs that fleps have already been taken in the works of Cerron to the contr ios 
it would feem to me that the convenience would be in favour of the 23 feet; for. ithe 
firft place, it is indifferent to the engine, becaufe fhe will draw at 23 feet fo Phtich water 
more than at 24 as the wheels will want to ule. 2dly. Having been informed that the 
working of the forges is become fo material an objeét, that it will be even worth while to 


aflitt them with engine-water, it will fullow that it will be worth while to affitt them 
with what will be equivalent to it. ; 


Now on a former occafion I have laid it down, that a properly conftructed engine ofa 
72 inch cylinder will, at 26 feet high, raife 56,000 tons per day; and — all the 
four furnaces reformed and regulated, fo as to ule according to column 7 of the latt table; 
VIZ, 47,100 tons per day, Carron furnifhing 26,400, there will be only wanted 20,7co 
tons of engine-water to them, the remainder 35,300 tons to be thrown into the foige: 
pool: now if the upper gates are fixed at 23 feet, they at once take off as much an 
front the refervoirs as will keep the furnaces going above feven days, whereas the whole 
of the remainder will only keep them going about 2+ days more ; and if engine-water 
is to be raifed for the forges, why not let off the 2 feet remaining in the bas refer- 
voir into the furnace pools, .and begin to work the engine 24 dase 3 for iis will 
ferve inftead of fo much engine water to the forges, and chen all perplexities will be 
agided with refpeét to the ufe of different gates, as well’ as all attentions neceffary to 
Negba quantity of water to refill the furnace-pool up to alevel to work the upper gates, 
and alfo the neceflity ofa ftop upon the lead avoided, as well as every attention to the ule 
of it, fo that the whole will be reduced to this fimple point, that whenever the upper 
ies are exhaufted, and the lower ones reduced to 24 feet above the bottom of the 
staseslaeschen the engine begins to work, and continues till the water mends. 


One 
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One thing however muft be very carefully atte 





d to during the \ 
engine, and that is, as it only circulates the water, without increa’ 


al 


that care mult be ta 





fing its realiqu 
hg not to allow the boring-millsimore 
4 ie rat ow int ty oot, ve ra os » 

water than is comung down into the furnace pool from Carron; and at the fame time, 
during the- working 






n when the engine is worki 








theen 





ej tharallthe waver d 





w by the engine, and’delivered 


into the pools, be re arly difcharged by the furnace and forge wheels, ogetber wih 





the jt: 


ill not only deprive 
the bor’ ‘ 


ey Catt b: ea: ) 





-mills of Cerron’s fupply, (which in thefé Cafés is the whol. 





ue Stenboufe dam being reduced, t 










ime will-want" Water to draw; again, if more 
water is ler down than is drawn by the engine, and on’s fpply together, then the 
is full, will ei 


ater ¥ 





furplus quantity, after Stenboufe ¢ - run over the dam, or be fpent at 





the boring-mills ; but either way “i!l be loft to the furnace-pools, which will 


of raifin 





thereby be reduced without a pof 





otlierw 
, otlerw 
boring mills, and letting down nor 
Thefe matters, fo very neceffary to 
ing the following rules, a 





proper perf 


When thé furnace-pools are reduce to! 24 tet, let the boring-mills be ftopped,. 
either altogether, or at nights, bur fo long; and at fuch intervals, as to fuffer no water 
ne ing at the fame time as much water at the furnaces and 

g 





to go over Stenboufe ¢ : 
tment, the furnace-pools will gradually 





the engine; by this tr 
continual. infux of Carron, which in this cafe the¥ fhould not: 






forges as will fuy 





rife to et by 


exceed. 


i i i y a little to the forges, and 

Wher you find irexceeding that height, allow a little more pit a) ‘ Xf fe 

foreitbesi ‘tenboufe da sring-mills draw fo much as to : 

before ivbegins to run over 8 Venboufe dam, let the boring- ill ; oe 
‘ ly reduce it; by this means the boring-mills can never hat 

zine lefs thantits proper quantity; norvet the forges: 








it under, but not mater: 
s, nor the 





more than Carron affor 
more than the furplufage *- 


«yo Jealey, and thereby letting a conft- 
The only prefent difficy! 6 dam being lealey,-an ; : 
Bie cal bre’s = me a oy efcape, that fhould work the boring mills; but having™ 
angie is {cattered over the whole furface of the 
fo fac up till you come at the natural bot- 











derable part.ot 
lighter or punt upen the dam, if fine earth 
flope; for 30 or 40 yards above the dam,, oF 
he refervoin water,inflead of throwing the. loweft 2 feet of the bog 
% as Jet ic out gradually there into in fach quantity, #5 being €x- 
: *s apply, fully work the boring-mills. 


® Perhaps the belt huibandry of all, of 
Water immediately Tato the Furnace-pools, W it 


pended at the forges, it will, together with Garren 





tom, 
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tom, and this being ftirred and puddled with cow-rakes, by fome pains of this king of 
three or four men for a couple of days, I doubt not but that it may be rendered {yf 
ficiently tight for the exigencies of the prefent year ; but if you think not, if you yil! 
be preparing a quantity of ftone and piling, fuch as was directed to be ufed at Dunipace, 
I will fettle the particular plan for it immediately at my return from the Derwenrware; 
{pring receipt, which I apprehend will be about the middle of May. 


The moft preffing thing for this year’s fervice is to make the alterations at No. 3, and 
new wheel conformable to the above, 23 feet high, for No. 4; but if made 24 feet, as 
formerly propofed, then all the upper gates mult be made conformable, and it will be 
advifeable to have low gates about 3 feet below the other. 


‘When No. 3 ftands ftill, it will be worth while to get out and rebore the cylinder 
that is taper, as a confiderable lofs of power appears to be there ; and when No. 2 is 
topped, it will be proper to reftore the original conveyance pipes, as not only the 
ftraightnefs of the pipes of 7 inches, fince fupplied, but the driving the air through a 


ox, when it is unconfined, to a particular direction, is, as I have experienced, a con- 


fiderable lofs of power. The beft thing that can be done with No. 2 wheel, will be 
to clear it of the prefent buckets and fhrouds, to mortice the rings for 16 ftuds in each, 
and upon thofe apply new rings, which, on account of being fupported in 16 points 
inftead of 8, need not be above half the fcantling of the others; then cloathing thefe 
new rings with new fhrouds and buckets, it may be made the fame fize as No. 4, the 
axis and crank being raifed on chocks, and the crank-rods fhortened, leaving all the 
reft, infide the houfe, ftanding as at prefent. The water penftock mutt alfo be raifed, 
but if made 24 feet high, fhould have a lower gate like the reft, and then it mult be 


“bucketed the contrary way, and have a penftock of a different kind to throw the water 


pack, in which however near 6 inches of perpendicular will be loft; fo that co draw 
down the pool to 24 feet, leaving 1 foot head upon the penftock, (the over-fhot wheels 
to go the reverfe way) cannot be more than 234 feet high. 


Jn regulating the nofe-pipes, I would advife their being brought to a clear regular 
furface infide, to fome diftance back from their very nove; and if thofe that are [00 
fimall are bored to the gage of 24 inches, fo as to leave the nofe-part a cylinder, I have 
‘experienced it in water to throw out a more clean and Jefs {cattered column. An atten- 
tion tothis, and alfo to keep the tuires as narrow as poffible, fo.as juft to receive the co- 
lumn andno more, I am convinced of it, will be found very beneficial in regard to the 
Saving of power, a the very moft of the power ftipulated. 
mats i The 
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The beft practical way of keeping the machines to the number of cylinders fpecified 
in the latter table, will be to furnith each furnace-keeper with a minute allt ae 
are ufed by the fhipping for the log ; they muft, however, be ordered on paral to 3 
for fea are generally fome feconds fhort, for reafons 
a couple by me, which I got made in Wapping, for 
experiments, in a better manner than common, inftead of fand, being 
granulated lead, and are very exact: fi 


an exaé? minute, becaufe thofe made 
given by mariners. I have now 


furnifhed with 
but after all, unlefs the leathering of the piftons 
could always be kept equally tight, an equal number of cylinders will not always give 
an equal quantity of blaft; but if when the leathers are in their beft ftate, the furnaces 
were furnifhed with a gage, confifting of a glafs tube, fixed with 
cement to a bored brafs ftopple, as per margin, with a little quick- 
filver, this applied to a hole in any part of the air-cheft, or ge- 
neral conveyance pipe, by obferving the height that the quick- 
filver rifes in one leg above the other, as much water applied to 
the wheel as will raife the gage to the difference experienced» 
when all was tight, will not only in all ftates of the leathers reduce 
the machine to the fame degree of blaft, but difcover when the 
>| leathers are defective, becaufe then it will require more cylinders to 
keep the fame difference of | Thefe gages need only to be 
applied occafionally, when any deficiency is apprehended, and 1 or 2 may ferve the 4 






ge. 





furnaces. If the top of the tube, which is properly to be open, has a bit of porous 
cane by way of peg, it will not only prevent the quickfilyer {catering out, but prevent 


its vibrating fo much by the inequality of the blaft. 
J. Smeaton, 
4Aujfthorpe, April 6, 1777. 


P.S. I don’t find J have given an anfwer to that letter which tranimitted’ to mea 
fketch for the new furnace No. 5 foray approbation, being upon he conftruétion of 
No, 2, only the water-wheel placed between the four cylinders, that is, a pair on each 
re convenient in point of fituation, I fee no objection, 
Ir would be better with refpe& to the neceffary fpeed 
quite fo large as No. 2, viz. about 4 feet 
f models for the bottoms and air- 


fide, to which, if you find it mo 
or, if otherwife,.no preference, 
of the water-wheel, if the cylinders hee ae 
i ; as | apprehend you have already 2 1eC 0! 
aie by- which No.-2:-were'caft, it will anfer nearly the saat if you 
fomewhat mercer the ftroke, that is, not to exceed 4 fect. The prc © ; ce ee 
fhot, and the fame height as No. 4 is to be made; and No. ato beri ps e; sin 
means let the air-cheft be continued to join crofs the feparation of the two fe ae : 
Vou, I. Ece TY» 


°=a 








f 
‘manner tothe 
-chelt to the 


gis xed to page 8, 
f é€ water in Dunipace 

e boring-mills need never 
ition of the forges 
i thus a fuffi. 


leakage of Stenbou/e dam, 













| J. Smeaton, 


ia eh 4; 
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notion, and. difcharging any of the 
des at Carron. 


is of the water 
ual, and whe- 
his fquare end is 
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couple of bolts, the 
ally revolve with 

about 14 wide, 
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Fig. 2. 
on oa eee Sy g se ¢d reprefents the {quare of a detached axis; the dotted circle 
ee LAE iby fa ne ome cee which is adapted to the focket H inthe former 
: projecting arms, that, with the axis and for SS 
5 oF, 2 > d, form 3 
will be readily underftood from fig. 3, which reprefents a iy oe ‘orm BaF 
tached axis, and wherein the fame letters re y ae is 3 


, fer to the fame parts as fig. 2, ‘The center 
$ : 2 The ; 
of the crofs C D is pierced lengthways, with a fmooth hole capable Pree an inc! 


and 4 bolt, upon which, asa center is hung in f Tecnhicn 
‘i be manner aed a mortoife at F of aa Hints Sila ar deat = 
the former one at A, propofed to hold in li edi “Tike 
the former each made = project ee ich a Sea ee 
fteeled faces being contrary ways, they will meet one another with 

it being fuppofed that the gudgeon ef being introduced into the focket H, fic. 1 
when the two kamms are engaged, the detached axis will be m ar 
the original one whofe fquare is ¢ bcd, but not otherwife ; this will now be 
plain by 








































Fig. 4, wherein M is a part of the {quare of the original axi 
{quare head feen upon the angle, as atadcd, fig. 1, H 
axis, P the bolt hole through the arm fig. 2 and +, Q the n 
axis, R the road (not to confine it while turning the gun, bu 
: gun is taken away), and S the fquare focket, that receives tl e 
the gun, by which it is turned round; the two arms in 
the refpective letters, as the correfpondent ones fig. 
explanation, efpecially when it is obferved further 
which is acted upon by V, a ftrong fpring fufficient to 
tendency to go towards the arm AB, and #0 in dott 
ftud and fpring from rifing too far, and from carrying the 















- Now pq reprefents the kamm va 
arm A B, which overlaying one anotl 
go round with the arm A B fo long ast 
the outlaying part of the arm EF 
clined plane (of wood faced wit 
is plane or wedge by acting up 

ms will be releafed from each 
‘the wedge, will remain at 
removed as at prefe 




















Design tor the APPARATUS for moving forward the BORING BARRS for the CARRONADE § at CARRON, without a Carriage, 
INADE ' FF i s 
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h it, and fo 


r fhould be 
o the line x ¢; 







1a common {quare within it, 
“the arms together when in 
leaving edges, fo that 
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on, § inches fquare and 2 feet 
ocking of wood. 


long, which mutt be 
eafily, and with as little 
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NR is a bar of iron, by which ¢ , : 

dary one, whofe center of notin Fae Ne ee isialbeged with a fecon- 
yond the limits of the paper, is reprefented to a fmaller ae Ic going upwards be- 
tached a fingle block with an 8 or g inch light fheave, and ae bi i 

Er curalerence being reeved, as fhewn and paffing over the ae Rec pete 
W will force the point of the fcrew againft the piece H Rik iy asgs ss eo a 
quired ; and as I don’t expeét the great lever to work Kindly, when bess < ae ie 
out of perpendicular at the height of the f{crew, this will ie it ere ae an gai 
weight through a fpace of about 2 inches, when the Gels rahiling es. fe : a 
the fcrew by means of the fixed bar T X, brings up the lever and ee a9 a : 
ginal pofition, and fo on, till the bore is carried on to its proper ica The SR 
ratus, in the proportion here defigned, will admit of a chafe of near 3o inches ies 
which, I apprehend, will be fully fufficient for your 24 pounders, ; 


here there is at- 


N.B. Iam told, that a bit, whofe cutting edges are brought to a proud edge by being 
filed to an hollow, as is fhewn at xy, is marvelloufly good for boring holes in caft 
iron; but in this cafe the two edges cannot be brought into one, but the obtufe angled 
edge, formed by the thicknefs of the metal of the bit, joins the two cutting edges 
crofsways, and forces itfelf forwa: y being near the center, but requires a confi- 
derable preffure. J am told that 8colb. weight will be required to bore an inch hole ; 


and though thefe hollow edged bits are not fo well adapted to continuance of grinding as 


plain ones, yet make full amends by their much lefs frequently wanting fharpening. 
How far this kind of bit may be adapted to gun boring, I' leave to your trial. 


Auftborpe, January 9, 1779: J. SMEATON. 
———S 
a SS 


EXPLANATION of the Sketch, fhewing the manner of applying the inclined plane 
©? the difcharging apparatus for the carronades, 


for releafing the wo 
Fig. 2 fhews the fame face of 


(icharging apparatus fent before, L and V W_is 
an upright piece of wood capable of fliding up and down, but in no other direction, and 


the fame letters denote the fame thing in the fide view thereof, fig. 1. to which is at-— 


tached or made out of the fame folid X ¥ Z, 
prefent 





the work as is fhewn in fig. 2 of the defign forthe 
wherein EF G is the difcharging arm, and VW is 


the inclined plane or wedge. In the 
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- prefent pofition of it, it is in a pofture for aging \ Uy] Pan, and is 
kept up by means of the catch m1» dropp to a ‘a et the piece of iron at 
O, when the arm E comes into the pofition e; it then begins to touch upon the inclined 
face X Y, and going forwards, by degrees gets difcharged before i it Comes to the pofi- 
- tion p, which fhews it difcharged and refting upon the pin g, where it remains till the 
gun is thifted, and the rotation is wanted to be commenced; then the catch » » is 
drawn back by. a cord, which lets the piece V W drop, till the line Xe goes down to 
+97, viz. about 165 inches, which entirely clears the difcharging arm, and then 
pring brings it into its working pofition, where the next time the revolving 
ts it, takes it along with it, and the motion will be continued till the piece 
V Wis drawn up again by accord, lever, or other equivalent contrivance, till it is 
“fupported by the catch mm, when at the firft meeting it will be difcharged as 
before, 


Aupthorpe, January 9, 1779s 




















J. SMEATON. 


EXPLANATION of the Defign for turning Shot Moulds. 


* . E femi-circle ABC, fig. ift, is fuppofed to be the horizontal fection of an half 
m above, which, together with C, a, 4, ¢, d, ef, g, », A, is fuppofed to 
whole of the feétion, and is fuppofed to be properly fixed upon the 
rell of a ftout chock lathe, capable of turning it with fteadinels, 


ter ‘of the fphere, and, upon anaxis pafling perpendicularly through this 
fuppofed to turn, that carries the tool, foas to deferibe the quadrant 
means the femicircle ABC, 7,4, /,m, is the upper furface of the 
being the cutting edge. Now if the edge 7m be formed into an arch 
; ofe radius i is lefs than the {phere to be defcribed, and whofe center (fup- 
by the inclination of the frame to be brought into the radius line 
1 at if, while the mould fc de turns round its axis D B, the tool, 
ion frame, pafes from A to B, the too] will cut off all fuperfuous 
ojected beyond its fweep, and alfo in cafe the cutting-edge of the tool 
juft height, fo as to pafs through the center of motion of the mould 
ol that the hollow figure thus defcribed muft be an exact hemi 
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Nothing can be more evident and fim 


ple than this propofition, the w “ 
confifts in having thofe exa& adjuftments that are reals to » he le nein a , 
conditions, and, at the fame time, all the ftrength and fteadinefs in the fram ri ae i, 
neceffary to work upon and cut clean a mals of caft j iron; for this purpofe ee “a 


EF is a fection of one check, and GH that of the other * 
folid metal, for lodging the tool ik/m, : 









of a mortice through the — 
and the prolongation G K is for the rece tion 


of an holiow wooden handle, fufficiently 1 
y long for turning the frame fteadil ee 
its axis, while the cutting-edge of the tool is deferibing the quadrant aE 4 = 






a the ftud I, affixed to the projeéting part GK, and the tool is ‘ightly 
down in’ its mortice or focket by LM, a wedge, which laft is Nacked or drawn ou 0 
_g acounter wedge. The focket GH, the prolongation or tail GK, are caft in 
folid piece with N O, the upright axis, and thofe with the projecting ears Q 
fupported by and turned round upos © points of the ferews RS, by 
frame is made capable of turning round upon the line RC DAS, p 
center of the hemifphere A BC, at the fame time that the frame will ¢ 
‘the mould when in’its moft inclined pofition, as is fhewn in fig. 1; where 
‘the dotted fquare GN fhews the fection of the upright 
focket, as at N and O, fig. 2, and the dotted fpace GN 
plan of the cars at top and bottom, where they engage with th 





































Fig. 3 thews the fore front of the mould in the lathe, = 
note the fame matters, befides which T Vv Poa Z, &c. deno 







bolred dee upon its flat bafe upon a ftout f 
eafe and certainty between the cheeks of the. 


fe en a 
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will beft be. done by trial, becaufe if it leayes no extuberance in the center, it is plain 
“it has paffed through it; if an extuberance is left, it muft be by pafling either above 
“or below it, and which of them it is may be feen, and the moving frame fet higher or 

— Tower, by flacking one and tightening the other of the ferews RS, and repeating the 
trial till the furface is left without an extuberance in the center. 


The fecond neceffary condition and adjuftment is, that the line joining the points of 
the ferews RS thall pafs through D, the center of the fphere, that is, through the axis 
of the mandrell ate, which will alfo be beft known by trial; for this purpofe, let 
a gage circle be turned from thin plate brafs to the intended diameter of the ball or 
fphere of the mould; turn out alfo the central part of the area, leaving it a ring about 
3 on of aninch broad, and cut this in two, which will thereby make two gages: thus 
provided, let a fweep be made for trial, and it will be known by the gages fitting the 
fweeped furface whether the cutting edge of the tool is at its proper diftance from the 
center, becaufe then the gage will fit the fweeped furface when directed towards the 
4 enter; if not, let the tool be fet forward by the fcrew o p, till they perfectly agree, 
th n running the gage through the center and Zeyond it, if the gage bites hard upon the 
further quadrant, then the axis of RS is beyonti the axis of the mandrell; but if the 
“matter beyond the center leaves the gage, then it is plain that the axis of RS is on the 
fide of the axis of the mandrell that was the cutting fide of the mould, and, accord- 
ingly, this is corrected by lacking the fcrew rr, and tightening the {crew ¢/, or the 
: ween. till a fweep being taken, the gage every where applies itfelf to the hollow 

furface of the mould ; and this adjuftment being once performed, there is nothing but 

gradual wear or violence to put it out again, and the gage being applied to every 
mould, it will always be feen whether any apparent error gradually arifes. 





The ferewrr aéts upon the ftud S, and the {crew ¢¢ upon the ftud V, both of which 
are caft upon the fame piece of metal with T V3 which caffies the ferew R, and flides 
Gideway in a chamfered groove in the upper bar of the outward frame, as is more 
ticularly feen in fig. 2, I have defcribed the fame kind of flide at the bottom 
8c. but this is fearcely necefiary ; for if the whole frame is bolted down upon the 
plank, fo that the line RS may originally be neatly right, when T V is in the 
adjuftment may be fufficiently performed by fliding the ferew R only, for it 
uifite that the line R S fhould be exaétly perpendicular ; but only that is 
ly through the axis of the mandrell produced, but it will be neceflary that 
the ferews R and S fhould have a counter nut, as at the dotted lines ww and «*, 
they are made to ferew ftiffly through their carriage-pieces, 


(givin. mt ty tips te ex 
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It is to be obferved, that, on changing the fize of the mould, there bught'to be nothing 
wanting in the way of adjuftment, but to fet the cutting edge of the tool to its jutt 
diftance from the center} and as the tool changes in its height by grinding, or a different 
tool, to fee that it paffés through the center, that is, fuppofing the flide of the plank 
duly performed j and as, upon this flide’s being correétly performed, a great deal of the 
eafe and facility of the ufe of this machine will depend; and as this correétnefs may 
fee difficult to arrive at, I will take occafion to make an obfervation upon Jath-making, 
which may apply itfelf to feveral other things in the: Carron works. To make the 
heads, &c. of a lath to flide ina right line between the two parallel cheeks with eafe” 
and facility, and without vaccilation or fhaking, is in reality no eafy matter to perform; 
but if the near upright face of the further cheek is fhot true and ftraight with a plane, 
and the upper face or platform of the two cheeks fhot ftraight and flat, that is, out 
of winding, all which in carpentry is an eafy propofition ; if then all the matter com- 
poling the feat of the heads is cut away or hollowed off, except about the value of 14 
or 2 inches fquare, at the four corners, and thefe prominences brought to a juft flat, fo 
as to fit true without fhake upon the platform of the lath; if alfo the far fide of the 
tenant is made to take its bearings at the outfides, fo as to apply itfelf fairly and fteadily 
to the far cheek of the lath; then, if@he heads (or any other fliding piece formed 
in this way) are pufhed home againft the far cheek with one hand, at the fame time that 
the wedge or {crew is tightened by the other, it is plain that thefe heads or fliders will 
obey the fame right lines that form the upright face of the back cheek and platform, and 
itis then no matter whether the tenant fills the groove or not, but when flacked will be 
always at perfect liberty. It feems hardly needful to fay, that for correét work the 
cheeks of a lath should not only be made of dry feafoned wood, but clean and free from 
crofs baits, to prevent their warping after made. 


N. B. Iam not well acquainted how well the Carron metal works with a file, but, to- 
avoid all intricacy and trouble in forging, I would chufe the work to be caft of gun-- 
metal, or perhaps what may be better, 1 ounce of tin to 11b. of copper. : 


The mould being fuppofed hollowed to a true {phere, but a little too deep, then there 
will be nothing to do but to turn down the face of the rabbat b A C a, till the depth DB 
is exaétly half of the width A C, and then two fuch will form a {phere. 


Itis plain from the figure, that to give the tool a proper bearing in its focket, that one 
upright frame will not do for all fizes ; the prefent one is dawn at large to aniwer any 
fize, froma a4lb. fhot to a glb. another one will go from that toa 3lb. under which it will” 
be proper to have one of a proportionable fize; but they will all apply themfelves to 

Vou, I. Big the 
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the {crews RS, and without any other adjuftment than that of sheight. I mutt, how. 


ever, obferve that the {crews Rand muit, in proportion to-their fize, be cut with a fine 
thread and with fharp ftocks, that being fixtt truly curned, they may noccaft in ftocking, 
fo that when turned round in their fockets, their centers will not fenfibly vary. This is a 
matter requiring attention, but being duly attended to, is not difficult to be praétically 
performed, 

: ; J. Smeaton. 


Aufthorpe, 16th January, 1779 


SSS 





EXPLANATION of two methods of raifing the Slide Carriages for the Carronades. 


Fig. 1. AB reprefents the flide carriage plagk. 


CD. a piece of wood bolted on crofsways uj" the under fide; this tran{verfe piece 


_ is pierced towards each end by a female {crew capable of receiving a male fcrew, one 


of which is denoted by. 


EF. a wood {crew 10 inches long in the {crewed part, and 2 inches long in the head 
part F, which is well bound with an iron hoop, and perforated crofsways with a couple 
of holes for {mall hand{pikes. The pofition here fhewn of the flide plank is horizontal, 
‘or parallel to the deck, which, according to the fketch fent, its under fide in that po- 
fition was 12 inches, and in this pofition the part of the {crew fhewn clear, viz. FG, is 
4 inches; fo thar when the head F comes clofe to the tranverfe piece CD, the end 
A will ke lowered 4 inches, and them the top of the ferew will juft reach to the upper 
furface of the Mlide plank, but without reaching through, fo that the hole cut through 
jt to clear the {crew, may be covered witha thin plate if thought neceffary ; but if the 
ferew is un{crewed 4 inches more than is fhewn in this pofition of the figure, fo that the 
top of the ferew E will come down to H, then the end A will be raifed 4 inches higher, 
and yet the fcrew will have 2 inches hold of the box, which, containing three threads, 
will be fufficient to keep it fteady. . 


Fig. 2. A B reprefents the Mide carriage plank as before; CD fhews one of two 
planks, bolted edgeways under the carriage plank, cut into 6 fteps @bedef, each 1 
inch in height, and 2 inches in breadth, 

for EF 


ee 
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E F'thews apiece Of wood feen endways, long enough to take both the ftepped 
planks, and ftepped alfo into 6 fteps,' g'b ik ]'m. Now if the height of the loweft ftep g 
is 4 inches, and increafe by 1 inch, then itis evident, if this tepped'wood is drawn gra- 
dually back, the-plank A will defcend 1 inch at atime, till the ftep g comes under the 
ftep e, and the ftep 4 under the ftep f; then will the end A have defcended 4 inches ; 
but if from the prefent pofition the ftepped wood is pufhed in -one ftep at atime, then 
the end A will rife accordingly, till the ftep m being under the ftep 4, and the ftep 7 
under the ftep @, fo that the plank A, or rather the point a, will be raifed'4 inches; and 
if it is thought.expedient toy keep them from jumping out ofstheir places, the fmall 
ftaples.# 0 being ftruck in at’ each end, and the parts lafhed together with a marline;, 
this will be ‘fufficient to keep them from fhifting the’fteps upon a difcharge, as 1 
apprehend. 

J. SMEATONe 
Aufthorpe, Jan. 20, 1779+ 











EXPLANATION of the Defign for a new Nofé-Pipe for Carron. 


Fig. 1. A B is fuppofed to reprefent the fire ftone that now makes the tuire of the 
fgrnace, which is fuppofed to be of the accuftomed thicknefs, but perforated with a 
round hole of 7 inches diameter, or of fuch other width as it may be thought proper firlt 


to try. 


C DEF hhews the horizontal fection of an iron tube ferving for the nofe-pipe, alfo- 
of 7 inches diameter, and checked into the ftone, and the joint made good with fire 
lay, which round tube branches out fideways into 


CG Hand DIX, which are the feétions of two oval tubes, whofe axis M L and 


N L meet the axis of the main tube at L. 


OP QR reprefent two dove-tailed fliders, that fhut up the orifices of the oval fide 
tubes, fo as to be air tight; thofe oval openings are ‘propofed: to be 4 inches wide. 
by 6 inches high, fo that on removal of the fliders every part o the opening of the 
tuire into the furnace may be fen, and the arm and inftruments introduced by which it 
may occafionally be luted, and when (hut the wind .will take its courfe from the part of 


the tube EF towards € D, ina parallel direction. 


Fffa ~ MB, 
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WN. B. About 8 or 10 inches of the externa part L'E is propofed to be kept ot a 
width, but from thence to increafe gradually tapering to the fize of the main convey- 
ance pipe. 








Fig. 2 reprefents an upright fection of the main tube at the line S T upon fig. 1. 


E F is the main tube. 
OP fhews the oval hole with the flider drawn out. 


QR reprefents the flider in its place, wherein, if thought convenient, vw in both 
figures reprefents an hole, whereto a piece of plate glafs being adapted, and fixed in 
each flider, the condition of the tuire may, at all times, be infpected, without drawing 
the fliders, or difturbing the blatt. 

J. Smzaton. 


Auppherpe, May 2; 1779. 





A Comparative View of the State of the Carros Purnaces in Oétober, 1776, and in 
September, 1778. 


Gate Head of Diameter Number Cube feet Velocity © Tonsof water e1- 


No. drawn. = Water. of nofe- of 


ofairper per fe- pended per 24 
pipes Cylinders. minute. cund. hours. 
State of Fernaces, Oober, 1 24 28 157t 947 16,502 
1776. 2 2} 24h 1708 835 16,047 
3 27% 19 1343 91 155732 
4 25 124 1459 881 173769 
Sums 6081 3354 66,050 





Means 1520 838 














State of Furnaces, Septem: 5 VE Bad. 2 25 1402 846 16,322 
ber, 1778. 2 of 4 Bf 2} 16 1116 546 11,724 
wy 3 Vy 3 10k 2g 17k 1237 562 15,285 
4 of 3 Of aE 20k 1309 529 75390 

6 03 Zu ad 2y 21 1341 542 6,630 

Sums 6405 3025 57.353 


— 


&. Means 1231 603 
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From the preceding table there appears a great improvement in the’difpenfing of the 
water, for in the year 1776 four furnaces expended 66,000 tons per 24 hours, and in 
the year 1778 five furnaces expended but 57,300. 


It is, however, remarkable, that of the laft-mentioned quantity, numbers 1 and 3 
expended 31,608 tons per 24 hours, while the other three furnaces expended but 
25,750, the caufe of which difparity ic may be proper to enquire; for though 
every degree of accuracy, I doubt not, has been exerted in the new building of 
No. 6, and the rebuilding of No. 4, yet there is not that difference in the prin- 
ciple of aétion that can make thefe two machines fo very much exceed thofe 
of No. 1 and 3; for in point of conftruétion I fhould not expe& them to fall thort of 
the performance of No. 4 and 6 more than 20 per cent. This difference I muft there- 
fore attribute in a great meafure to the different widths of the nofe-pipes, which, as I 
have never heard of their being varied, I take for granted they continue the fame they 
were in the year 1776, that is, as I have put them down. And I have no daubt but that if 
they, as well as No. 2, were furnifhed with the fame kind of nofe-pipes that No. 4 and 
6 blow with, that they would then p form within a reafonable difference of thofe Jatt 
furnaces; if not, the reft of the d nee mutt be fought for elfewhere, that is, either 
in the untruth of the cylinders, too great friction of the leathers, a ftraightening of the 
wind paffages, or a general difrepair of the machines; all which are matters well worth 
looking into; for if two furnaces can be worked with 14,026 tons per day, this is leis 
than the average quantity for each of the other three, which is 14,444. 


Again, although it appears that the expenditure of No. 2 is greatly reduced, owing, 
in part to the removal of Mr. Down1No’s incumbrances, and Me part to the reduction 
of the number of cylinders per minute, (which F fuppofe was alfo a confequence of the 
refticution,) yet if the expenditure of No. 2, viz. 11,724 tons per day, be reduced in 
proportion of 23 to 20 (which would certainly be the cafe if that wheel was raifed to 23 
feet high, like Nos. 4 and 6,) it would {till expend 10,195 tons, which is 2799 tons on 
day more than that of No. 43 and as there does not appear to me any oh ii in the 
conftruétion of the machime No. 2, that fhould make it fall thort of No. 4, this ee 
expenditure by No. 2 remains to be accounted for, and which in part I doubt not ts 


owing to the difference in its nofe-pipe. 


That the difference of the fri@tion of the leathers is capable of confiderably Mees 
i y plain fr v and 6, the 
the expenditure of the water, { think appears pretty plain from Nos. 4 and . 
; i [ ar 
former confuming more water by 11 per cent. upon the leffér quantity, than the larter 
Ing ye 


~ hoth as nearly alike as poffible, the No. 4 being the lait 
does; and therefore, as they are both as near y alik iP 2 built 
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built furnace, it ems moft probable that the fides of its cylinders were not at that tine 
got to fo great a fmoothnefs as thofe of No. 6, or that cafually No. 4 was at that tine 
harder in its leathers. ; mes 


Now, if we fuppofe Nos. t and 3 to be reformed fo as to perform within 20 per cenr 
of No. 4,. and: No, 2 reformed fo as to perform as well as No. 4, then the expendix 
will {tand as follows, viz, 


: 











Liege Ee Now! (8875,| No.4, 7396 
Fahey No. 25 7396] No.6, 6630 

= No. 3, 8875 
82272 


From this ftatement it appears probable, that the confumption of all the five fu 
may be reduced to 39,172 tons per 24 hours; and as Carron furnifhes in dry feafons 
25,400 tons (fee report of 6th April, 1777,) there will then only remain 12,772 tons 
per 24 hours to be provided for out of the refervoirs; and as it is ftated in the fame re- 
port that the home refervoirs alone contain, upon tMfrce feet depth to be drawn off.a trea 
fury of 164,268 tons, this would fupply five furnaccS at the rate above ftated for near upon 
13 days;, whereas the fame quantity, according to the view of the fubject at that time, 
was not likely to ferve four furnaces much above feven days. But further, in cafe No. 1 
or No. 3 were laid off in times of fcarciry, or that they both. together were allowed bu: 
$875 tons per day to keep them alive, then there would be only 3397 tons per day to 
be provided for out of the refervoirs, which would laft the furnaces at this allowance 
full fix weeks,, which, together with the other command of water the company already 
have, feems to render the building a fire-engine of any conftruétion totally unneceffary, 
efpecially if the old engine is kept in. working order to ferve an emergence. 





For fame time No. 1 led the van of all the works, now it is got into the rear of all; 
but if you had an opportunity of applying the nofe-pipe I tranfmitted in my letter of 


the 13th. ult. I have reafonable expeétation that this furnace would once more lead the 
van, * 


J. Smeaton. 


Aufthorpe, June 11, 1779» 


‘The 
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The REPORT of Joun Smraron, Engineer, concerning the expedi. 
ency of opening the temporary Cut and Lock near Dalderfe, from the 
canal of Forth and Ciyde to the river Carrom 


HE utility of this cut, from Carron fhore and parts adjacent, appears from its fir 

conftruction, which was to bring the ftones got from the quarries at and near 
Kinnaird, and brought down by the coal waggons to Carrom fhore, there put on board 
{mall lighters, was brought through the temporary cut, and brought»to build the firft 
land lock, and other works in that quarter; alfo the lime, pozzelana, and timber were 
brought for fome time that way ; and it being a work ordered by the Committee, prin-° 
cipally, by the advice of Mr. Mackett, he urged in favour of its expediency, that it 
would be the propereft accommodation to the Carron works, and that (in his way of 
expreffing himfelf) that Company fhould never get any other. From this it will appear 
(which I perfectly remember) what were Mr. Macxe's fentiments concerning it at that 


time. On examining it, which, he requeft of the Carron Company, I did the 6th 
of November laft, I found both tt and lock to all appearance in much better con- 
dition than I expected ; the princip. ng wanted to reftore it, will be a little more 


room, to get earth to ftrengthen and heighten the banks, equivalent to thofe of the main 
canal; and refpeéting the lock, for any thing that appears, it feems to be likely to want 
little for fome time to come, more than new gates; and the lock is of fo fall a fize, 
that the head of the lock may be fhut by a fingle gate, in fuch a way as occafion 
much lefs leakage than the larger pointed gates, and ina mode that I firft putin practice 
upon the river Calder, in or about the year 1761; and which the laft December I had 
the pleafure to fee in perfe& good order, without having had any derangement or 


repair. 


in this manner fecured to all fmall veffels, having a right 
to pafs the canal proceeding fingly upwards, as much water will be faved to the laft, or 
fea reach, as is equal to the difference of area between the temporary lock and the canal 
ca tt a : es 

, double, and will be more than equivalent to the con- 
e occafion to go downwards, from the 


The conftant leakage being 


locks, which is much more 


E fi offe y happen to havi 
fumpt of fuch veffels as may , : ; Bn 
> as this reach is of a confiderable length, and pretty capacious, 


cut 5 befides - 
el kid ‘ and all the leakages from above, there is the 


and naturally receives the regulating water; 


Jeaft fear of wanting water in this than any other of the reaches. 


J remember 
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To th CARRON COMPANY. ; # 


« GENTLEMEN, 7 
T is from what has occurred to me in the experience of 30 years in the profelior: 
of civil enginesry, that I have long entertained an idea that caft iron anchors, | mean 
thofe of the largeft fizes, would be found of equal if not fuperior ftrenatli to thofe of 
wrought iron; and though in a cafe where not only the lives of men, but the welfare 
of nations is concerned, no mercantile confideration ought to take place, nor ought any. 
thing to be fpared that can add to: the perfection of fo very material-an utenfil as that: 
of the anchor ; yet if, upom a fair and full trial, it fhall appear that caftiron.ones, of a 
proper compofition of metal, are in reality equally or preferably to be depended. upon;. 
then the readinefs, cheapnefs, and facility wherewith they are to be produced, appears 
to mea very fufficient reafon (to fay nothing of the encouragement of a Briti/h in contra 
diftin@ion to a foreign production) why fuch a fair and full trial thould be made. as thal 


be fufficient to put the matter beyond a doubt. 


























I never fuppofed that any kind ¢f caft iron would be equal in bearing a ftrefS with: 
that of wrought iron, even of a tolerable quelity,. provided the fize and fhape of the: 
matter to be formed of wrought iron is capable of being, firmly welded,. and united in. 
one folid mafs; for this reafon, 1 cannot fuppofe any anchor can be formed of caft irony 
that fhall bear a ftrefs equal with one of wrought metal, whofe thank is in the fmalleft 
part not more than 3 inches, or 3% inches in diameter: but obferving in fuch larges 
anchors for firft and fecond rate fhips of war, as I have had the opportunity of feeingy 
when broken, that theswrought bars of which they are sompoled are very imperfectly 
welded and united together in the infide; and having alfo experienced on the oth 
hand the very great ftrain that large mafits of well-mixed catt iron will bear, 
ne greate(t ftreffes in mill and engine work, I have been lly 
whether beyond fome certain medium, that is, whet 
chors for the largeft, fhips, the fubftitution of caft 
feful and advantageous ; 


applied to tl 
put the query, 
large and heavy ani 
wrought, may not be in every refpect ui 


Had the trial you have communicated to me, made by the officers 


yard at Deptford, appeared to me conclufive, I fhould have there 


* them, as fully and fufficiently tried ; but, 
whofe knowledge in their profeffion entitles 
} beg leave to fay, that this is a new cafe, ° 
fimilar to that in which it is to be ufed, itis in fa&t no trial-at ally 


Vor. I. Geers 


ss 
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Tlad the proportion been to try whether a wrought or a caft iron anchor, or indeed a 
bar of metal of any fize, would beft bear the biows of an iren ram or beetle, the mode 
of trial was perfedtly adapted to prove the point; and I am fo far fatisfied of she Act, 
as it turned out, that I even wonder that the palms were not broken by the ho ers ; 
but I conceive there is nothing like the collifion of hard bodies in the real ufe of an an- 
chor at fea; on the contrary, no ftrefs can poffibly be communicated more kindly than 
that of a fhip to its anchor, through the intervention of a long cable. Tt is poffible, in 
letting go an anchor, it may fallupon a rock, but I conceive an anchor is never Jet go 
in foul ground by defign, and by choice, but yet it may happen and be neceffary. ‘The 
anchor in its defcent having neceffarily the cable to haul out after it, and the ftock of 
the anchor, like the log, to haul croffays through the water, the velocity natural to 
the defcent of heavy bodies is hindered from taking place in fo great a degree, that 
let the water be ever fo deep, the velocity wherewith it ftrikes the ground is very mo- 
derate, and with this further circumftance that muft attend it, that, from the anchor 
ftock and cable both confpiring to aé as a rudder, the anchor will neceffarily fall with 
its fhank near a perpendicular direétion, and therefore have the beft chance of imping- 
ing upon fome part of the crown that is fortified in the beft manner to refift blows, is 
well as every other violence; befides, the rocks Weley the furface of the fea, being fup- 
pofed a continuation of the ftrata above it, and nea 1 of the fame hardnefs, they are com- 
parative to iron generally foft bodies, and the hardeft of them all that lay in maffes 
in this kingdom, that we know of, would, by fuch a ftroke, be bruifed, \efs or more; 
and this is certain, that the effect of a ftroke, where either of the Bodies is bruifed, or 
will rebound by elafticity, is widely different from what will happen when neither of 
them will give way ina fenfible degree; I mutt therefore conclude, that there is not, 
nor can be, any thing in the real ufe of an anchor that is in any degree analagous to 
the ftroke of an iron ram, much lefS to fuch a ftroke applied crofsways upon its 


fhank, 


‘The windmill, axis and oil-prefs that you caft for me the year befeve the laft, the 
former has withftood the fury of all the ftorms that have happened fince, without the 
deaft likelihood of injury; and yet one blow of the Deptford piling-ram, properly di- 
rected, would deftroy it. The oil-prefs is in conftant wo). and every five or fix mi- 
nutes is fubject to an alternate preffure and releafe from i equivalent to 300 tons of 
dead weight, tending directly to rend it in two; and yet I believe a fingle well-direéted 
blow of a fledge hammer would break it. If the length of time of the ufe of thefe 
utenfils is not thought fufficient, I muft add, that in the year 1755, that is 27 years ago, 
for the firft time, I applied them as totally new fubjects, and the cry then was, that if 


the ftrongeft timbers are not able for any great length of time to refift the action of the 





¥ 


; powers, 


{ 4ir J 


powers, what muft happen from the brittlenefs of caft iron? It is fufficient to fay, that 
not only thofe very pieces of caft work are flill in work, but that the good effeét has in 
the nort of England, where firft applied, drawn them into common ule, and I never 
heard v. sy one failing. Your own method of breaking up the largeft iron guns is 

fo an example to the fame purpofe, where the blow arifing from the fall of an iron ball 
of 7 or 8 cwt. produces an effeét that ten times the power of gunpowder would not; 
for the action of powder, though very quick, yet differs from the inftantaneous aétion of 
a blow, in much the like manner as a line does from a furface. 


The mode of trial that would appear to me conclufive would be as follows: I would 
take two anchors, as nearly of a weight and dimenfions as poffible, the one Oftwrought, 
the other of caft iron, not lefs than three tons weight each (two tons I think too much 
in favour of the wrought iron for a fir/ trial,) and placing them at a competent diftance 
in aright line, with the rings towards each other, for each I would dig a pit in the firm 
ground, capable of burying both the palms of each anchor: at the bottom of each pit I 
would fix, edgeways upward, a large elm plank of 10 inches or a foot thick, into the 
middle of which I would make a moderate perforation of about 3 inches, to receive 
the point of the fluke of each anchong #iefe planks I would guard with piles in the 
fecureft manner poffible, to prevent thei, on the application of a great preflure, from 
movine towards each other, and then well ramming up the whole with earth, fo as to 
bury the anchor, the fhanks of each to be inclined upwards, fo that the rings may be 


at or near the furface. 


Then having provided two pair of purchafe-blocks capable of purchafing 15 or 20 
with fuitable tackle-falls, and cap-ftands, crabs, or tooth and wheel gins, I 
would hook one block of each pair to the ring of one anchor, and the other to the 
thine as much as poffible; and the tackle-falls being made to go 
off to the capftands, each by a fhatch-block fideways, it is plain, that whatever ftrain 
' be on the other; I would then proceed to heave till 
fomething gave way, and which ever of them kept the ground, after the other, by 
pe be the anchor upon which I fhould be ready, in 





tons each, 
other, fecuring every 


is upon one anchor, the dame will 





failure, was drawn out of it, wo’ ald 


cafe of the greatefl extremines;@@ pin my faith. 
A we ve - if 
The expence of the trial I fhould think no objeét, for in cafe the caft-iron ‘ee 
wis broke, and the other unhurt, there would be no lofs but of a little labour, z 
was I to go to fea, I fhould chufe the anchor that had been fo feverely tried, in prefe- 
: ame fizeand kind; but if the wought iron one gave way, 


by 


rence of all others of the { 











In this manner, if the caft-iron anchor proved the conqueror, I would proceed to 
try thofe of a leffer weight, fo as to find fomewhat nearly the medium, at which the 
wrought iron anchor would have the preference, keeping always on the fafe fide of 
the queftion, 


Thefe, gentlemen, after full confideration, are the refult of my genuine fentiments of 
this AT which you have defired ; and if found ufeful towards determining a ; 
that n ay be of much utility to. the public fervice, fhall think my pains and ftudy well 
Bifloved, and: remain, : 





Gentlemen, 
With much efteem and refpect, 


Your moft humble fervant, 


ase ; 
_ Aufthorpe, February 7, 1782s : J. Smeaton, 
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